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A  Few  of  the  Users  of  the  "  Samson  " 
Pinch  Bars:— 

Cambrian  Railways. 

Cork,  Bandon  &  South  Coast  Railway  Co. 

Donegal  Railway  Co. 

Great  Northern  Railway  Co. 

Great  Southern  and  Western  Railway  Co. 

London  and  North  Western  Railway  Co. 

Midland  Railway  Co. 

Midland  Railway  Co.,  N.C.  Committee. 

Bolckow  Vaughan  &  Co.'s  Collieries. 
Grassmoor  Collieries. 

Garforth  Collieries. 

Henry  Briggs,  Son  &  Co..  Ltd. 

Hoyland  Silkstone  Collieries. 

Houghton  Main  Collieries. 

J.  &  G.  Wells"  Eckington  Collieries. 

Micklefleld  Coal  and  Lime  Co. 

Mitchell  Main  Collieries. 

Shireoaks  Collieries. 

Sheepbridge  Co ,  Iron  and  Steel  Works. 

Staveley  Iron  and  Coal  Co. 


The   "  Samson  " 


Pinch   Bar 


Is  used  as  a  great 
labour-saving  tool  where 
wagons  or  locomotives 
require  moving  short 
distances. 

OUR   OFFER:- 

SPECIMEN  BAR  SENT  ON 
SEVEN  DAYS'  FREE  TRIAL 
CARRIAGE   PAID  BOTH  WAYS. 


SAMSON  <S  CO., 

Garforth,  near  LEEDS. 


February  io,  1905. 
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Mr.  G.  H.  HUGHES,  M.LMech.E., 

Consulting  and  Organising  Engineer  for  Water 
Works  and  Industrial   Undertakings, 

97,    QUEEN    VICTORIA    ST.,    LONDON,    EX. 

Telephone  No.:  5754  Bank.  Write  for  particulars. 


HIGH   SPEED 

INDICATORS. 

Hannan  &  Buchanan, 

75,  Robertson  Street,  Glasgow. 
ENGINE    COUNTERS.  \ 
BOURDON    GAUGES 

On  Admiralty  List. 
Engineering  Instrument  Makers 


BABCOCK    &    WILCOX,   Ltd. 

PATENT  WATER-TUBE  BOILERS. 

These  Boilers  are  in  use  throughout  the  world  to  the  extent  of  4, 700.0000. p., 

generating  steam  for  all  purposes,  and  tired  with  all  kinds  of  fuel. 

See  our  Advertisement  appearing  February  17th,  page  45. 

HEAD    OFFICES— Oriel    House,    Farrlngdon    Street,    LONDON,    E.C. 

WORKS- Renfrew,  SCOTLAND. 

THE  ACME   WATER   STORAGE 
and  CONSTRUCTION  CO.,  Ltd., 


Patented  March  9th.  1897. 


U.S.A. 


Water  stored  where  most    convenient    under 
pressure  and  automatically  distributed. 

For  Town  and  Village  Supplies,  Suburban  Establish- 
ments, High  Buildings,  Factory  Sprinklers,  etc. 
Descriptive  Circular  sent  on  request. 
ITDIPC     II     CM  ITU      Water  Supply  Engineer, 

tKlb  a.  a.  awn  1  n,       briolinqton. 

Licensee,    Sole  Agent,  and    Manufacturer   for  the   United   KiDgdom 
and  Colonies. 


Write     to     us    for     our    New 
Catalogue   of 

Alternating 
Current  Motors, 

IN    SMALL    SIZES. 

THE   CRYPTO 
ELECTRICAL  CO., 

3,  Tyer's   Gateway, 
Telephone  No.  12830  Central.      BERMONDSEY. 


PAGE    &    ROWLINGSON, 
Chartered  Patent  Agents. 

Mr.  Page,  who  is  a  Whitworth  Exhibitioner  and  an  Associate  fMember 

of  the  Institute  of  Civil  Engineers,  has  had  a  large  experience  as  a  Practical 

Mechanical   Engineer,  and   is  specially   qualified   to   deal  with   the  most 

intricate    mechanical    problems    successfully.        Write    for     Handbook    of 

Information  Free. 

28.    NEW    BRIDGE    STREET,    LONDON,    E.C., 

And  14,  St.  Ann's  Squaie,  Manchester. 


'McINNES-DOBBIE' 
INDICATORS. 

jBgjESfo    In  Two  types  :  External  and 

Enclosed  Pressure  Springs. 

Each  made  in  several  forms  and  sizes 

to    suit    all    speeds    and     pressures. 

Special  Indicators  for  Gas,  Winding, 

and  Ammonia  Engines,  and  for 

Motor=Cars. 


opted  by  the  British.  Fr 
nd  Japanese  Admir.iltie* 


DOBBIE    MclNNES,  LIMITED, 

nch,     45,  BOTHWELL  ST..  GLASGOW. 


WAYGOOD  LIFTS 

APPLY  FOR  CATALOGUE. 
FALMOUTH   ROAD,   LONDON,   S.E. 


Heating     Apparatus 

BOILERS 

Wrot  Welded  Iron  and  Cast  Iron 
Seetional 

VERTICAL  STEAM  BOILERS 

Apply  for  Catalogue. 


DESTRUCTORS  and 

CLINKER  MACHINERY. 

Horsfall  Destructor  Co.,  Ltd.,  Armley,  Leeds. 

Telegrams!  "  DESTRUCTOR."  Telephone  i  2006. 

Codes  1  A. B.C.  (5th  Edition)  and  Lieber's. 


PUNCHING  & 

SHEARING  Machines. 

STEAM  HAMMERS. 

Shipbuilders' 
MACHINE   TOOLS. 

DAVIS  &  PRIMROSE, 

Leith  Ironworks,  EDINBURGH. 


ENGINEERING  PHOTOGRAPHY 


Price  List  on  application  to — 
67  and  69,  Chancery  Lane, 


BOOKER    &    SULLIVAN, 

Telephone:  9252  Central. 


LONDON,  W.C. 
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Bogie  Locomotives  for  Short  Curves.  A  large 
number  of  these  Engines  have  been  built  to  NARROW  and  to 
NORMAL  GAUGE.— For  Pull  particulars,  and  for  Licences,  &c„  address 
the    HAGAN'S    LOCOMOTIVE    WORKS    ERFURT,  GERMANY. 

Melville  and  Macalpine,  Consulting  Engineers 
and   NAVAL  ARCHITECTS. 
615    \v  \i  nut  Street,  Philadelphia,  Pa.,  U.S.A. 
Rear-Admiral    GEORGE    W.    Melville,    Ex-Engineer-in-Chief  of    the 
United  States  Navy,  and  John  H.  Macalpine,  having  a  very  extensive 
acquaintance  in  the  best  engineering  circles  in  the  United  States,  Britain, 
and  the  Continent  of  Europe,  especially  SOLICIT  INTERNATIONAL  BUSINESS. 

BRETT'S   PATENT  LIFTER  Co.,  Ltd., 

COVENTRY,    ENG. 

Speciality — 

FORGING     PLANT. 

See     our  Advertisement  appearing  February   I7tb. 
SEND  FOR   LATEST   CATALOGUE. 

J.    FREDK.    MELLING, 

14,  Park  Row,  LEEDS,  England. 

Iron  &  Steel  Bars,  Plates,  Sheets,  write  for 

Girders,  Channels,  Angles,    Rails, 
Blooms,  Billets,  &   Slabs. 

Telegrams  :   "  Legation,   Leeds." 


Section  Lists 
and  Prices. 


W.  R.  RENSHAW  &  Co.,  Ltd., 

Manufacturers  of  RAILWAY  CARRIAGES,  WAGONS, 
WHEELS  &  AXLES,  and  all  classes  of  RAILWAY  IRONWORK 


RAILWAY    WAGONS    FOR    HIRE. 


PHCENIX  WORKS,  STOKE-ON-TRENT. 
London  Office.  46,  KINO  WILLIAM  STREET,  E.C. 


GRAHAM,  MORTON  &  C 


Head  Office  and  Works, 


& 

LEEDS. 


0. 


LTD 


Makers  and  Erectors  of  all  Classes  of 

CONVEYING    PLANTS,   COAL    HANDLING    PLANTS, 
AERIAL  ROPEWAYS,   &e.,   &e. 

TRANSPORTERS. 

See  our  Advertisement  appearing  February  17th. 


TEMPERLEY    TRANSPORTER    CO-, 
72,    Bishopsgate    Street    Within,     LONDON,     E.C. 

Telephone:  305*London  Wall.  Telegrams:  "Transunx 


Twist  Drills, 

Taps, 

Milling    Cutters, 

Reamers. 


H.  F.  SCHNICKE, 

CHEMNITZ  (Saxony). 


ZECO"  |  Blue  Planished  and  Glazed 
Steel  Sheets  for  Lagging 

and  Covering  generally. 


Brand. 


ZEITZ  &  Co.,  21,  Lime  St.,  London,  EC. 

WEST  PASCAGOULA  CREOSOTING  WORKS, 

WEST  PASCAGOULA,  MISS.,   U.S.A. 

Situated  on  Pascagoula  Bay  and  on  the  line  of  the  Louisville  and  Nash- 
ville Railroad.  These  works  have  been  in  operation  for  more  than  twentj- 
six  years.  ORDERS  for  Creosoted  Piles.  Telegraph  Poles,  Cross  Arms, 
Electric  Conduits.  Paving  Blocks.  Sawed  Tiles,  and  Timber  HROMPTLY 
EXECUTED.  New  cylinders,  115  ft.  long.  Capacity,  one  million  feet 
per  month.  A.B.C  Code  used.  Cable  address  :  Pierre.  West  Pascagoula 
Miss.— Address.  JNO    B.  UNDSEY,  Superintendent- 

SHONE    PNEUMATIC    EJECTORS 

FOR    RAISING  SEWAGE,    SLUDGE,  WATER,  &c. 

Air    Compressing     Machinery 

FOR  ALL    SERVICES. 


LEEDS    STEEL 
WORKS,  LEEDS 
ENCLAND. 


HUGHES  &  LAINCaSTER 

47,    VICTORIA    STREET.    LONDON.    S  W 

WALTER  SGOTT,  Ltd 

Manufacturers  of   .    .    . 

Rolled    Steel   Joists,    Channels,    etc. 

Mild  Sleel    Blooms.    Billets,   Slabs,    Tinbars.    Rounds   and   Flats. 

Speciality:  TRAM  RAILS. 


LORTUNES 


IN 


IRE 


WOOD    AND 
LIGHTER 


MACHINERY 


WASTE 


' 


M.    GLOVER    &    CO.,    Patentees,    LEEDS. 

rr~r»<~    ■>    i*M~iinrTrw~>riir-ii-wt~nf  1^1 1  ri_m_«ji 


CAST=IRON 

COLUMNS, 

STANCHIONS  AND   GIRDERS. 

Head,  Wrightson  &  Co..  Thornaby,  Stockton-on-Tees. 


Write  for  Prices  and  Particulars 

.  .   OF  OUR  .  . 

NEW  "STANDARD 
MACHINES. 

They  will 
interest 


Best 
Material, 
Workmanship 
\xd  Design. 


PHtENIX  DYNAMO 
MFC.  CO.,  Ltd., 

llrornburv  UJorks,    BRADFORD. 


London  Office 


tminstci    S.W, 
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The    "SHAW"    Patent  Steam 
—    Valves  .  . 


With  Renewable  Seats,  Interchangeable 
Concentric  Valve,  Compound  Paching 
to  Spindle,  Special  Metal,  and  High- 
Class  WorKmanship. 


The  "SHAW"    Patent    Parallel  Slide   Valve    is   the 
Acme  of  Simplicity  and   Durability. 

Xry    Them   !      Sent  on  Approval. 


«©• 


Write  for  particulars  of  these  and  other 
Specialities  for  High  Pressure  Steam. 


JOSEPH  SHAW,  AlbeBrtDewp^s,  HUDDERSFIELD. 


HIGH-CLASS    NON-CORROSIVE 

LUBRICATING    OILS    AND 

SOLIDIFIED    LUBRICANTS. 

(Castor,  Lard,   Olive.  Neatsfoot,  and  Linseed  Oils,  Tallow,  &c  i 

RELIANCE    LUBRICATING    OIL   CO., 

19    6    20,    Water    Lane,     Great    Tower    Street. 

LONDON.    E.G. 

Also  at  GLASGOW,   HULL.  BRISTOL.  AND   NEW  CASTE -OX-TyXE. 


Refuse  Destructors. 


Write    for    particulars    to  1 


HEENAN  &  FROUDE,  Limited, 

4,  Chapel  Walks,  MANCHESTER. 


Works:     MANCHESTER  and  WORCESTER. 


Rawhide  Gear; 

A    SPECIALITY. 

Also  all  kinds  of  Metal  Gearing 

AD.  AHLERS, 

Whitley  Bay,  Newcastle  on,-Tyn,9 


Rochester  Card 
Bundy  Key 
Signature 
Journey 
Speed 


For  further  particulars 
. .  of  our  . . 


TIME  RECORDERS 

RECORDERS.  see  our  whole  page  Ad.  on  Feb.  17th.  IIIIWIIIIMIIIIT- 

RECORDERS,  LTD.,  171,  Queen  Victoria  Street,  LONDON,  EC. 


Telegram  s:- 


J)  'Ebone§to§  London" 

_  'BTWeaver&G 

Pantnrees  *  Manufacturers  oF 

The  EBONESTOS "i  nsulator 

Re^N?  23226. 

Suitable  For  Bushings  Mpples.Su/itch    ^p^ 

<^J3S}    Handles  a,  other  small  Insulating  Fittings.   ffiijM 

lilgif    22,RoSomzinSn        i%j 
Clerkermiell,  L0NDO.N,E.cEig. 


OIL-SEED-AND-CAKE    MILLS. 


C/3 
CC 
UJ 


g  Rose,  Downs  &  Thompson, 


LLl 

CC 
Q 


LTD., 


o 

r~ 

m 


Old  Foundry.   HULL, 

and 

<         12,  Mark  Lane,  LONDON,  E.C. 

CC 
CD 

WATER   SOFTENING    PLANT. 


HIGH-CLASS 

New    M achin e    Tools 

IN    STOCK    FOR    IMMEDIATE    DELIVERY. 

THOS.  W.  WARD,  LIMITED, 


Send  for  Catalogue 
(post  free). 


ALBION    WORKS, 

SHEFFIELD. 


HARTNESS 

AUTOMATIC  OPENING  DIE 

The  most  satisfactory  means  yet  devised 
for    the   production   of    screw   threads. 

JONES  &  LAMS0N  MACHINE  CO., 

JUBILEE    BUILDINGS, 
97,   Queen  Victoria   Street,  LONDON. 
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Contracts 


CONTRACTS. 


BOROUGH     OF    NEWCASTLE-UNDER- 
LYME. 
SEWAGE  DISPOSAL   WORKS. 
TENDERS   arei  invited    for  the    MANUFACTURE,    DELIVERY, 
and  ERECTION  of  THREE  SETS  of  GAS  ENGINES  and  CENTRI- 
FUGAL  PUMPS. 

Specifications  and  Drawings  may  be  obtained  at  the  offices  of  the 
Engineers,  Messrs.  Willcox  and  Raikes,  Union  Chambers,  63,  Temple 
Row,  Birmingham,  on  of  after  Wednesday,  February  ist,  1905,  on  pay- 
ment of  a  deposit  of  Two  Guineas,  which  wilt  be  refunded  (after  the 
Contract  has  been  decided  upon)  to  those  persons  who  have  sent  in  a 
bond  fide  Tender,  and  v.  ho  have  refunded  the  whole  of  the  documents 
entrusted  to  them. 

Sealed  Tenders,  upon  the  forms  supplied,  endorsed  "  Sewage  Pump- 
ing Machinery,"  to  be  delivered  at  my  office  not  later  than  12  o'clock 
noon  on  Wednesday.  February  22nd,  1905. 

Contracts  will  only  be  given  to  firms  paying  the  standard  rate  of 
wages  of  their  districts. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  anv 
Tendet. 

By  order, 

JOSEPH  GRIFFITH, 

Town  Clerk. 
Town  Hall,  Newcastle-under-Lyme,  Staffordshire. 


T 


ENDERS     FOR      PERMANENT  -  WAY 

MATERIALS. 

The  CROWN  AGENTS  for  the  COLONIES,  acting  on  behalf  of 
the  Government  of  Lagos,  invite  TENDERS  from  Manufacturers  for 
the  SUPPLY  of— 

STEEL  RAILS,  FISHPLATES,  and  STEEL  SLEEPERS  for 
30  miles  of  Single  Track.  Alternative  offers  are  "required  for  (a)  50  lb. 
per  yard  section,  and  (b)  55  lb.  per  yard  British  Standard  Section. 

Tender  Forms,  Specifications,  and  Conditions  of  Contract  can  be 
obtained  on  application  to  the  Crown  Agents,  at  whose  office  the 
Drawings  will  be  on  view  between  the  hours  of  Ten  a.m.  and  Four 
p.m.  (Saturdays  Ten  to  One). 

A  charge  of  £\  will  be  made  for  a  set  of  Specifications,  which  will  be 
returned  upon  application  on  receipt  of  a  bend  fide  Tender. 

Tmders  to  be  delivered  in  sealed  envelope,  addressed  to  the  CROWN 
AG  ENTS  for  the  COLONIES.  Whitehall  Gardens,  S.W.,  and  endorsed 
"Tenders  for  Permanent- Way  Material— Lagos  Railway,"  not  later 
than  Noon  on  Tuesday,  February  14th,  1905. 

The  Crown  Agents  do  not  bind  themselves  to  accept  the  lowest  or 
any  T<  nder. 

METROPOLITAN         BOROUGH         OF 
KULHAM. 
ELECTRICITY   DEPARTMENT. 
The  Establishment  Committee  are  prepared  to  receive  TENDERS 
for  the  Supply  and  Erection  of — 

A.  CONDENSING  PLANT. 

B.  BOILERS. 

C.  ECONOMIZERS. 

D.  STOKERS. 

Specification,  Drawings,  and  Forms  of  Tender  may  be  obtained 
from  the  Borough  Electrical  and  Consulting  Engineer,  Mr,  Arthur  J. 
Vuller,  after  the  8th  inst.,  on  payment  of  a  deposit  of  One  Guinea, 
which  will  be  returned  on  receipt  of  a  bond  fide  Tender. 

Tenderers  are  requested  to  state  which  section  they  wish  to  tender  for. 

Tenders,  made  out  on  Form  supplied,  addressed  to  the  Town  CLrk, 
Town  Hall,  l-ulham,  and  endoised  "  Tender  for  Contracts  '  L,  "  to  be 
delivered  at  the  Town  Hall  not  later  than  Twehe  noon  on  Wednesday, 
tne  22nd  inst,,  1905. 

The  lowest  or  any  Tender  not  necessarily  accepted. 

R.  M.  PRESCOTT,  Town  Clerk. 

Town  Hall,  Fulham,  February  1st,  1905. 


M 


ANCHESTER  CORPORATION  TRAM- 

WAYS. 

The  Tramways  Committee  of  the  Manchester  Corporation  are 
prepared  to  receive  TENDERS  for  the  SUPPLY  and  ERECTION 
of  a  MAIN  SWITCHBOARD.  AUXILIARY  DISTRIBUTION 
BOARDS,  &c,  for  their  Car  Repairing  Works. 

Specifications,  &c,  may  be  obtained  on  application  to  Mr.  J.  M. 
MCELROY,  General  Manager,  Tramways  Department,  55,  Piccadilly 
Manchesier,  on  deposit  of  £1  is.,  which  will  not  be  returned  e.xuept  on 
receipt  of  a  bond  fide  Tender. 

Tenders  are  to  be  addressed  to  the  Chairman  of  the  Tramways 
Committee,  55,  Piccadilly,  Manchester,  endorsed  " Tender  for  Switch- 
board," and  must  be  received  not  later  than  10  a.m.  on  Tuesday, 
February  14th    1 

The  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 

TeiKkr. 

VVM.   HENRY  TALBOT, 

Town  Clerk. 
Town  Hall,  Manchester, 
February  isI,  1005. 


COUNTY    BOROUGH    OF    BURY. 
ELECTRICITY     WO  UK'S     EXTENSION. 
1  he  Electricity  Committee  is  prepared  to  receive  TENDERS  for  the 
Supply  and  Erection  of  the  following  Plant  :— 

ONE'sookw  DIRECT-CURRENT  HIGH-SPEED  GENERATING 
SET. 
Copy  of  Specification  and  Form  of  Tender  mav  be  obtained  from 
Mr.  S.  J.  WATSON,  M.I.E.E.,  Engineer  and  Manager,  Electricity 
Works,  Bury,  on  payment  of  a  deposit  of  Two  Guineas,  which  will  lie 
returned  on  receipt  of  a  bond  fide  Tender, 

Sealed  Tenders,  endorsed  "Tender  for  Generating  Plant,"  and 
addressed  to  the  undersigned,  must  be  delivered  at  the  Municipal 
Offices,  Bank  Street,  Bury,  not  later  than  noon  on  Tuesday,  Februarj 
14th,  190=. 

Municipal  Offices,  Bury.  JOHN    HASLAM, 

January  23rd,  1005.  Town  Clerk. 

BURY  AND  DISTRICT  WATERWORKS 
TO  CONTRACTORS. 
PifE  LINE  FROM  GIN  HALL  RESERVOIR  TO  WHITEFIELD 
CONTRACT  No  2. 
The  BURY  and  DISTRICT  JOINT  WATER  BOARD  invite 
TENDERS  for  CUTTING  and  REFILLING  TRACK  and  LAYING 
and  JOINTING  10,500  lineal  yards  of  12-in.  diameter  CAST- 
IRON  from  Gin  Hall  Reservoir,  near  Bury,  to  Whitefield,  and  other 
relative  works. 

Plans  may  be  seen  and  copies  of  the  Specification  and  Bill  of 
Quantities  and  Form  of  Tender  obtained  at  the  Bury  Office  of  the 
Engineer  to  the  Board,  Mr.  J.  CARTWIGHT,  Civil  Engineer,  Pee! 
Chambers,  Bury,  on  and  after  the  20th  instant,  upon  payment  of  £1. 
This  sum  of  deposit  will,  after  the  Board  shall  have  come'  to  a  decision 
upon  the  Tenders,  but  not  before,  be  returned  to  the  Tenderers, 
provided  they  shall  have  sent  in  a  bond  fide  Tender  and  shall  not  lave 
withdrawn  the  same,  and  shall  have  returned  all  documents  furnished 
to  them  for  the  purpose  of  making  up  their  Tender. 

Tenders,  enclosed  in  the  official  envelopes  provided,  must  be  delivered 
at  the  Office  of  the  Subscriber  not  later  than  Saturday,  the  18II1 
February  next. 

JOHN  HASLAM, 
Bank  Sheet,  Bury,  Clerk  to  the  Board. 

January  i6th,  1905. 

PLYMOUTH     CORPORATION     WATER- 
WORKS. 

TENDERS  are  invited  for  the  SUPPLY  of  the  following  GOODS 
and  MATERIALS  for  a  peiiod  of  One  Year:— 
FIRE  HYDRANTS. 
LEAD  PIPE  and  PIC,   LEAD. 
STOPCOCKS,  FERRULES,  &c. 
CAST-IRON  WORK. 
SLUICE  VALVES. 
Particulars  and  Forms  of  Tender  can  be  obtained  at  this  office  on 
and  after  Tuesday.  January  31st,  1005. 

The  lowest  or  any  Tendtr  will  not  necessaiily  be  accepted. 
Tenders,   enclosed   in   envelopes   provided,   to   be  delivered  at  this 
office  bv  Twelve  o  clock  noon  on  Wednesday,  Februarv  15th.  1905. 
FRANK  HOWARTH,  Assoc.M.In-st.C.E., 

Water  Engineer. 
Municipal  Offices,  Plymouth,  January  24th,  1005. 

GLEMSFORD     WATER    SUPPLY.— The 
Glemsford   Urban   District    Council  are    prepared    to   receive 
TENDERS  for  the  following:— 

CONTRACT    No.   2.— CAST    IRON    PIPES  and    SPECIALS: 
: ;  miles  of  5.  4,  and  3in.  Socket  Pipes,  Bends,  Branches 
&c. 
CONTRACT  No.  *— LAYING  and  JOINTING  about  2|  miles 
of   CAST  IRON   PIPE:*,    FINING   SLUICE  VALVES 
HYDRANTS,  &c. 
CONTRACT  No.  4.— ERECTION  of  BRICK  WATER  TOWER 
about  iqft.  diameter  and  45ft.  high  ;   also  a  PUMPING 
STATION. 
CONTRACT  No.  5.— One  13  B.H.P.   OIL   ENGINE  and  ONE 
VERTICAL  THREE-THROW  RAM   PUMP  with   all 
:i.  cessi  trie's. 
CONTRACT  No.  6.— STEEL  TANK,  20ft.  3m.   diameter  by 
15ft.  6in.  deep,  erected  on  Water  Towtr. 
Plans  mav  be  seen  and  specifications  and  quantities  obtained  from 
the  Engineer,  Mr    J.  T.  Eayrs.  M.Inst  C.E.,  Clarence  Chambers,  30 
Corporation   Street,    Birmingham,    on   and    alter    the    nth  inst,,   on 
payment  of  a  deposit  of  Two  Guineas  in  respect  of  each  contract, 
which  will  be  repaid  only  on  receipt  of  a  bond  fide  Tender,  and  the 
return  of  all  the  documents  fully  priced  in. 

P^ans  in  connection  with  Contracts  3  and  4  may  also  be  inspected  a: 
the  office  of  the  Surveyor  to  the  Distiict  Council  ol  GInistord. 

Tenders  lo  be  sent  in  addressed  to  me  on  or  before  the  ist  daj  1 
March,  1905,  endoised  "Water  Supply  Contract  No,  —  asthi  cas 
mav  be. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

THOS.   BATES,  Clerk  to  the  Urban  District  Council. 
Glemsford,  Suffolk,  Februan  isl   1 
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Contracts 


METROPOLITAN  BOROUGH  of  STOKE 
NEWINGTON. 

ELECTRIC   LIGHTING. 
The  Council 'of  the  Metropolitan  Borough  of  Stoke  Newington  are 
prepared  to recei re  TENDERS  for  the  Supply,  Delivery,  and  Erection 
of  the  following  Sub-station  Plant  and  Mains  :— 

Section  1 -TRANSFORMERS,   THRElS-PHASE    MOTOR-GENE- 
RATORS, BOOSTERS.  &c. 
Section  2.— Extra  H.T.  and  three-wire  L.T.  SWITCHBOARDS. 
Sections.— SI  ORAGE  BATTERY. 
Section  4.— L.T.  DISTRIBUTION  MAINS. 

Contractors  may  tender  for  one  or  more  of  the  above  sections,  but 
I,  >t  for  part  of  a  section. 

Specifications  and  plans  may  be  seen  at  the  Offices  of  the  Engineers, 
Messrs.  Talbot  and  Stevensox,  26,  Victoria  Street,  London,  S.W.,  but 
copies  of  these  with  general  conditions  and  form  of  Tender  may  be 
obtained  only  at  the  offices  of  W.  K.  LOVEDAY,  Esq,  Borough  Sur- 
veyor. Town  Hall,  Milton  Road.  Stoke  Newington,  N.,  on  or  after 
the  6th  day  of  February,  on  deposit  of  cheque  value  One  Guinea  tor 
all  section,  which  will"  be  returned  on  receipt  of  a  bond  fide  Tender. 

Sealed  Tenders  endorsed  "Section .  Electric  Lighting,"  are  to 

be    addressed    to    the    Electric    Lighting    Committee,    and    must    be 
delivered  at  the  Town   Hall,  Milton    Road.  Stoke  Newington,  N.,  at  or 
bet-  >re  a  o'clock  p.m.  on  Wednesday,  the  S.h  day  i  if  March,  1905. 
By  order, 

GEORGE  WEBB,  Town  Clerk. 

E~  AST    ARGENTINE      RAILWAY     COIVL 
PANY,  LIMITED, 
the  Directors  are  prepared  to  receive  TENDERS  for  the  MANU- 
FACTURE   and    DELIVERY     f.o.b.     of    THREE     LOCOMOTIVE 
ENGINES  and  TENDERS. 

Specifications  and  Forms  of  Tender  may  be  obtained  at  this  office  on 
payment  of  the  fee  of  One  Guinea,  which  payment  will  not  be  returned. 
Tenders  must  be  delivered  in  staled  envelopes,  addressed  to  the 
Chairman  and  Directors  of  the  Company,   marked  "  Tenders  for  Loco- 
motives," not  later  than  12  noon  on  Friday,  Februaiy  17th,  1905. 

The  Directors  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

R.  J.  FENNESSY, 
Offices  of  the  Company,  Secretary. 

Winchester  House,  50,  Old  Broad  Street,  London,  E.C., 
February  2nd,  1905. 

BOMBAY,      BARODA,     AND     CENTRAL 
INDIA  RAILWAY  COMPANY. 
The  Directors  are  prepared  to  receive  up  to  noon  on  Tuesday,  the 
14th  February,  TENDERS  for  the  SUPPLY  of  the  following  STORES, 
viz.  : — 

Class  A. 

1.  Buffers,  Screw  Couplings,  and  I  j.    Paints,  &c. 

Safety  Chains.  I  4.     Rolled  Material  for  "  F"  Class 

2.  Eye   Bolts   and    Strand  Wire  Wagons. 

for  Fencing.  |  5.    Wheels  and  Avles. 

Class  B. 

1.  Beater  Picks  and  Shovels.  I  3.     Laminated  Hearing  Springs. 

2.  Eye  Bolts  and  Strand  Wire  for     4.     Pillars,  Posts,  eic,  lor  Fencing. 

Fencing.  1  5.    Spiral  And  Volute  Springs. 

Tenders  must  be  marie  on  forms,  copies  of  which,  with  speciiic.it  ai^, 
can  be  obtained  at  these  offices  on  payment  as  follows:  For  Class  A, 
21s.  each,  and  for  Class  B,  10s.  6d.  each,  which  will  not  be  returned. 

The  Directors  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender.-: 

Offices  :  Gloucester  House,  T.W.WOOD, 

Bishopsgate  Street  Without.  London,  E.C.,  Secretary. 

January  30th,  1005. 

MERTHYR    TYDFIL    WATERWORKS. 
HIGH-LEVEL  AQUEDUCT. 

The  Urban  District  Council  of  Meithvr  Tydfil  are  prepared  to  receive 
TENDERS  irom  Pipefounders,  Valve  Makers,  and  others  for  the 
SUPPLY  and  DELIVERY  of  between  5.700  and  C.ooo  Tons  of  CA»T 
IRON'  PIPES,  of  diameters  ranging  ircrn  20  in.  to  '1  in,  and  for 
VALVES  and  other  articles. 

Drawings  may  be  seen,  and  specifications  and  quantities  obtained, 
on  and  after  Monday,  January  30th,  191  5,  on  aj  plication  at  the  office  of 
the  Engineer,  Mr.  George  F.  Deacon,  16,  Great  George  Street,  West- 
minster, S.W.,  or  at  my  office  at  the  Town  Hall,  Merthyr  Tydfil,  on 
deposit  of  a  cheque  for  £2  2s.,  returnable  on  receipt  oi  a  bond  fide 
Tender. 

Sealed  Tenders,  endorsed  "  Tender  for  Cast  Iron  Pipes,'  are  to  be 
delivered  at  my  office  before  Noon  on  Tuesday,  the  14th  February, 
1905,  and  the  schedule  of  quantities,  with  every  item  legibly  priced  in 
ink,  and  with  the  columns  added  up  to  the  exact  total  amounts  of  the 
Tender,  must  be  delivered  in  a  sealed  envelope  addressed  to  the 
Engineer  on  or  before  Noon  on  Wednesday,  February  15th,  1905. 

The  Council  do  not  bind  themselves  to'  accept  the  lowest  or  any 
Tender,  or  to  defray  any  expenses  in  connection  with  tendering. 
By   '.'der, 

Town  Hall,  Merthyr  Tydfil,  T.  ANEURYN   REES, 

January  2Gth,  ''105.  Clerk  to  the  Council. 


APPOINTMENTS     OPEN. 


EAST  INDIAN    RAILWAY.— ASSISTANT 
LOCOMOTIVE   SUPERINTENDENT. 

ASSISTANT  CARRIAGE  AND  WAGON  SUPERINTENDENT. 

The  Directors  of  the  East  Indian  Railway  Company  are  prepared  to 
receive  APPLICATIONS  (by  letter  only)  from  duly  qualified  candi- 
dates for  APPOINTMENT  as  ASSISTANTS  in  the  Locomotive  and 
Carriage  and  Wagon  Departments  of  the  Company  in  India. 

Candidates  must  have  had  a  good  general  and  technical  education 
and  have  served  either  pupilage  or  apprenticeship  in  the  loco,  or 
carriage  and  wagon  workshops  of  a  British  railway  or  large  loco,  or 
carriage  and  wagon  builders,  as  the  case  may  be. 

1  didates  for  the  loco,  appointment  should  not  be  less  than  25  years 
il  age,  and  preference  will  be  given  to  those  experienced  in  workshop 
supervision. 

Salary,  Rupees  350,  rising  to  Rupees  400,  per  calendar  month. 

Candidates  for  the  carriage  and  wagon  appointment  should  be  about 
25  years  of  age.  and  preference  will  be  given  lo  those  who  have  had 
experience  in  the  construction  of  iron  and  steel  wagon  work,  as  well 
as  the  woodwork  connected  with  carriage  building  and  "running" 
work. 

Salary,  Rupees  250,  rising  to  Rupees  350,  per  calendar  month. 

Terms  :  A  four  years'  agreement  in  the  hist  instance,  with  hrst-class 
free  passage  to  India. 

The  selected  candidates  will  be  required  to  pass  a  medical  examina- 
tion by  the  Company's  Consulting  Phyician  before  appointment. 

Letters  of  application,  accompanied  by  a  brief  record,  in  chrono- 
logical order,  of  the  applicant's  career,  with  dales,  together  with  copies 
(not  originals)  of  testimonials,  and  a  medical  certificate  of  fitness  for 
residence  in  India,  which  cannot  be  returned,  should  be  addressed  to 
the  undersigned  not  later  than  Saturday,  the  nth  February,  1905. 

By  order, 

C.  W.  YOUNG, 

.is-;.,,  Nicholas  Lane,  London,  E.C.,  Secretary. 

January  loth.  11,05. 

THE  VICTORIA  UNIVERSITY  OF 
MANCHESTER. 

The  Council  desires  to  proceed  to  the  APPOINTMENT  of  a 
PROFESSOR  of  ENGINEERING. 

The  Professor  will  be  responsible  for  the  organisation  of  the 
Engineering  Department,  and  will  have  the  direction  of  the  En- 
gineering Laboratory. 

He  may  take  a  consulting  practice  under  specified  condition?. 

His  stipend  will  be  composed  of  a  fixed  salary  and  a  share  of  the 
fees,  and  the  Council  guarantee  that  the  total  income  will  nut  be  less 
than  Jvi.ooo  per  annum  during  the  first  three  years. 

A  detailed  statement  of  the  conditions  of  appointment  may  be 
obtained  from  the  Registrar. 

Applications,  with  references  and  such  testimonials  (not  exceeding 
three  in  number)  as  the  candidate  may  desire,  should  be  sent  on  or 
before  February  15th  to  the  Registrar. 

COUNTY   OF   LONDON. 
THE   LONDON   COUNTY    COUNCIL  requires  the 

SERVICES  OF  AN  ENGINEERING 
ASSISTANT,  not  over  45  years  of .  age,  who  is  a  Member  or 
Associate  Member  of  the  Institution  of  Civil  Engineers,  and  who  has 
had  considerable  experience  both  in  the  design  and  construction  of 
engineering  works.  Preference  will  be  given  i"  .1  candidate  who  has 
had  experience  of  large  city  improvement  works  and  parliamentary 
procedure,  and  has  had  charge  of  a  numerous  drawing  office  staff. 
The  salary  attached  to  the  appointment  will  be  £500  ..  year,  and  the 
gentleman  appointed  will  hold  his  office  during  the  pleasure  of  the 
Council,  will  be  required  to  give  his  whole  time  to  the  duties  of  his 
orrice,  and  will  not  be  allowed  to  take  any  private  practice,  to  hold  any 
other  appointment,  or  to  occupy  any  other  paid  position,  and  anj 
received  by  him  either  as  a  witness  or  in  any  other  capacity  are  to  be 
paid  to  the  Council;  and  will  further  be  required  to  conform  to  the 
Council's  regulations  in  respect  of  the  superannuation  and  provident 
fund,  in  the  benefits  of  which  he  will  participate. 

Funis  of  application  can  be  obtained  either  by  applying  personally 
or  by  sending  a  stamped  addressed  foolscap  envelope  to  the  "  Clerk  01 
the  London  County  Council,  Spring  Gardens,  S.W.,"  and  the  latest 
time  for  receiving  applications  is  Ten  a.m.  on  Monday,  February  20th, 
1905.  Any  application  which  fails  to  comply  with  the  terms  of  this 
advertisement  will  not  be  laid  before  the  Council.  Personal  canvassing 
of  members  of  the  Council  is  strictly  prohibited. 

G.  L.  GOMME, 
Clerk  of  the  London  County  Council. 

The  County  Hall,  Spring  Gardens,  S.W., 
January  51st,  1005. 
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Artesian  Well   Machinery. 

John  Z.  Thorn,  Patricroft,  Manchester. 

Belling. 

Binnev  &  Son.  Catherine  Street.  City  Road,  London.  E.C. 
Fleming,  Birkbv  &  Uoodall.  Ltd.,  West  Grove,  Halifax. 
Gilmour,  W.  t\  O.,  St.  John's  Hill,  Edinburgh. 
Rossendale  Belting  Co.,  Ltd..  10,  West  Mosley  Street,  Manchester. 

Boilers. 

Clayton,  Son  &  Co.,  Ltd..  Leeds  City  Boiler  Works,  Leeds. 
Grantham  Crank  &  lion  Co.,  Ltd.,  Grantham. 
John  Thompson,  Wolverhampton. 

Boilers  (Water-tube). 

Babcock  &  Wilcox,  Ltd.,  Oriel  House,  Farringdon  Street,  London, 

£  C 
Cochran  &  Co.  (Annan),  Ltd..  Annan,  Scotland. 
Hartley  &  Sugden,  Ltd.,  Halil  ix. 

Bolts,  Nuts,  Rivets,  etc. 

Herbert  W.  Periam.  Ltd..  Floodgate  Street  Works.  Birmingham. 
T.  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 

Crosby  Lockwood  &  Son.  Stationers'  Hall  Court,  London,  E.C. 
Griffin, Charles,  &  Co.,  Exeter  Street.  Strand,  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 
Spon,  E.  &  F.  N..  125.  Strand,  W.C. 

Cables. 

3t.  Helen's  Cable  Co.,  Ltd.,  Warrington,  Lancashire. 

Case-Hardening  Compounds. 

Hy.  Miller  &  Co..  Millgarth  Works,  Leeds. 

Catalogues,  Printing,  &c- 

Atlantic  Press.  Ltd.,  Weymouth  Street,  Manchester. 

Southwood,  Smith  &  Co.,  Ltd.,  Plough  Court,  Fetter  Lane,  London, 

E.C. 
Spottiswoode  Advertising  Agency,  S,  New  Street  Square,  E.C. 

Chucks. 

Fairbanks  Co..  78-80,  City  Road,  London ,  E.C. 

Cisterns,  Tanks,   &c. 

F.  A.  Keep,  Juxon  &  Co.,  Barn  Street,  Birmingham. 

Clutches  (Friction). 

David  Bridge  &  Co.,  Castleton  Ironworks,  Rochdale,  Lancashire. 

Colliery  Plants. 

Graha-r,  Morton  &  Co..  Ltd.,  Leeds. 

Condensing  Plant. 

Concentric  Condenser,  Ltd.,  23,  Northumberland  Avenue,  London, 

w.c. 

Mirrlees-Watson  &  Co.,  Ltd.,  Glasgow. 

Condensed  Water  Purifiers. 
Lassen  &  Hjort,  52,  Queen  Victoria  Street,  London,  E.C. 

Consulting  Engineers. 

Gibbs,  John,  &  Son,  80.  Juke  Street,  Liverpool. 

G.  H.  Hughes,  A.M.I.M.E..  07.  Queen  Victoria  Street.  London.  E.C. 
Melville  &  Macalpinc,  615,  Walnut  Street,  Philadelphia,  Pa„  U.S.A. 

Continental  Railway  Arrangements. 

South  Eastern  &  Chatham  Railway  Co. 

Conveying  and  Elevating  Machinery. 

Adolf  Bleichert  &  Co.,  Leipzig-Gohlis,  Germany. 
Brown  Hoisting  Machinery  Co..  39,  Victoria  Street,  London,  S.W. 
Fraser  &  Chalmers.  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
Graham,  Morton  &  Co.,  Ltd..  Leeds. 

Temperley  Transporter  Co.,  72,  Bishopsgate  Street  Within,  London, 
E.C. 


Coverings  (Boiler). 

Magnesia  Coverings,  Ltd. 


Washington  Station,  CO.  Durham 


Cranes,  Travellers,  Winches,  etc. 

Joseph  Booth  &  Bros.  Ltd,  Rodley,  Leeds. 
Thomas  Broadbent  &  Sons,  Ltd..  Huddersfield. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 


Cranks. 

Clarke's  Crank  &  Forge  Co.,  Ltd.,  Lincoln,  England. 

Cutters  (Milling). 

E.  G.  Wrigley  &  Co.,  Ltd,,  Foundry  Lane  Works,  Soho,  Birmingham 

Destructors. 

Heenan  &  Froude,  4.  Chapel  Walks,  Manchester*. 
Hersfall  Destructor  Co.,  Ltd..  Ai  mley,  Leeds. 

Dredges  and  Excavators. 

Delange  &  Cie,  Mce.,  Hoboken,  near  Antwerp. 
Rose,  Downs  Sc  Thompson.  Ltd.,  Old  Foundry,  Hull. 

Economisers. 
E.  Green  at  Son,  Ltd.,  Manchester. 

Ejectors  (Pneumatic). 

Hughes  &  Lancaster,  47,  Victoria  Street,  London,  S.W. 

Electrical  Apparatus. 

Altgemeine  Elektricitats Gesellschaft,  Berlin,  Germany. 
Broadbent,  T.  W.,  Victoria  Electrical  Works,  Huddersfield. 
Crompton  &  Co.,  Ltd.,  Arc  Works,  Chelmsford. 
Crypto    Electrical   Co.,    3,    Tyer's    Gateway,    Bermondsey    Street, 

London,  S.  E. 
Gent  &Co..  Ltd.,  Faraday  Works,  Leicester. 
Greenwood  &  Batley,  Ltd..  Albion  Works.  Leeds. 
India  Rubber,  Gutta  Percha,  and  Telegraph  Works  Co.,  Ltd., The 

Silvertown,  London,  E. 
Mai  her  &  Piatt,  Ltd.,  Salford  Iron  Works,  Manchester. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 
Mix  and  Genest,  Berlin,  \V„  Germany. 
Nalder  Bros.  &  Thompson,  34.  Queen  Street,  London,  E.C. 
Newton  Brothers,  Full  Street,  Derby. 
Phcenix  Dynamo  Manufacturing  Co.,  Bradford,  Yorks. 
Simplex  Steel  Conduit  Co.,  Ltd.,  20,  Bucklersbury,  London.  E.C. 
Sturtevant    Engineering    Co.,    Ltd.,    147.    Queen    Victoria    Street 

London,  E.C. 
Turner,  Atherton  &  Co.,  Ltd.,  Denton,  Manchester. 
B.  Weaver  &  Co.,  22,  Rosoman  Street,  Clerkenwell,  London,  E.C. 

Engineers'  Supplies. 

Ahlers,  Ad.,  Whitley  Bay,  near  Newcastle-on-Tyne. 

Engines  (Locomotive). 

Baldwin  Locomotive  Works.  Philadelphia,  Pa.,  U.S.A 
Hunslet  Engine  Co.,  Ltd.,  Leeds,  England. 
Hudswell,  Clarke  &  Co.,  Ltd  ,  Leeds,  England. 

Engines  (Stationary). 

Allis-Chalmers  Co.,  5-53,  Salisbury  House.  Finsbury  Circus  London 

E.C. 
Fraser  &  Chalmers.  Ltd.,  3,  London  Wall  Buildings,  London.  E.C. 
Mhrlees  Watson  Co  .  Ltd.,  Glasgow. 
Soest,  L.,  &  Co..  Ltd.,  114-116,  Victoria  Street,  London,  S.W. 

Engines  (Traction). 

Jno.  Fowler  &  Co.  (Leeds).  Ltd.,  Steam  Plough  Works.  Leeds. 
Garrett  &  Sons,  Ltd..  Richaid,  Leiston,  R.S.O.,  Suffolk. 

Engravers. 
Jno.  Swain  &  Son.  Ltd.,  58,  Farringdon  Street,  London,  E.C. 

Exhaust  Steam  Oil  Separators. 

Lassen  &  Hjort,  52.  Queen  Victoria  Street,  London,  E.C, 

Fans,  Blowers. 
Capel  Fan  Co.,  13,  Moseley  Street,  Newcastle-on-Tyne. 
Davidson    &    Co.,   Ltd.,    '*  Sirocco"    Engineering    Works,   Belfast, 

Ireland. 
Gibbs,  John  &  Son,  80,  Juke  Street.  Liverpool. 
James  Keith  &  Blackman  Co.,  Ltd.,  27,  Farringdon  Avenue,  London 

E.C. 
Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 

Fire  Bricks. 

J.  H.Sankey  &  Son,  Ltd.,  Essex  Wharf,  Canning  Town,  London,  E. 
E.  J.  &  J.  Pearson.  Ltd.,  Stourbridge. 
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PORTABLE  LIGHT  FROM  OIL 

UP  TO    4,000   CANDLE   POWER. 

Adopted  by   26   Governments    and  all   Leading 
Firms.      Over  17,000  sold.     Over  1,500   sup- 
plied to  British  and  Foreign  Railways. 

Each  Lamp  Guaranteed. 
Horizontal  FI  .me  Unaffected  by  Weather. 

PRICE 
COMPLETE. 

0.— 500  Candle?,  small  hand  pattern, 

for  petroleum         £7      7      0 

1,-1.500  Candles,  hand  pattern,  with 

No.  2  size  burner  for  Tar  Oil    ...    £10      0      0 

2. — 1,500  or  2,000  Candles,  useful  and 

portable  pattern £15    10      0 

3.-2,500    or    3.500     Candles,    Man- 
chester Snip  Canal  pattern       ...    £16    10      0 
No.  4.— 3.500  or  4  000  Candles.    A  most 

powerful  lamp      ...    £17    15     0 

These  Lamps  are  arranged  to  burn  Kerosene  or   Petroleum    when  sent  to 
gn  Countries;  but  in  Great  Britain  our  Special  Wells  Oil  is  supplied, 
which  is  half  the  price,  and  gives  30  per  cent,  more  light.     Special  prices  for  our 
oil  may  be  had  on  application  to  our  Agents  or  direct  to  us. 


4* 


For  Electrical  Engi- 
neers, Contractors, 
Builders,  Docks, 
Railways,  &c. 


This  Lamp  will  not  blow  out  in  a 
high  wind,  produces  a  clear  white 
light  of  about  200  candle  power, 
from  ordinary  paraffin  or  petroleum. 


The  tank   holds   i£  gallons  of 
burning  six  hours. 


oil. 


Price  £3  each. 


Extra  Burners  3/-  each. 


-  Wells'' ^Standard' 
oil  gas  lamp  no  so 


CELLS'  OIL  GAS 
GENERATING  LAMP  No.  40. 

Weight,  io  lb.     Capacity,  7  pints. 
Burning  about  7  hours. 


Made  in    Sheet    Steel,   with  top    and 

bottom  of  our  "  Unbreakable"  Metal, 

for  Lightness  and  Strength,  with  large 

Capacity. 


Price,  with  Single  Burner.. 

1 6/-  each 

„         Double      „ 

19/-     ., 

Tripod  Stands          

3/-     „ 

Extra  Burners        

2/-     ,. 

A.  C.  WELLS  &  Co., 


»* 

g  I00a,  Midland 
O 


Road,  St.  Pancras, 

LONDON.    N.W. 


WELLS'  "  LIGHTNING  PAINTER." 

(Wallwork  and  Wells'  Patents.) 

F»AH*TJNG     B"V     MACHINE. 

Great  Saving  in  Time,    Paint,  and   Labour. 

PAINTING  SPEED— 3  square  yards  a  minute. 

The  paint  is  sprayed  evenly  and  continuously  through  a 
flexible  tube  and  nozzle  supplied  with  compressed  air.  either 
from  existing  air  main  or  from  our  special  Compressors. 
No.   1  Painter  (as  above  Illustration)      ...    £25     0     0 

No.  2        , £:0     0     0 

No.  3        ,,  £35     0     0 

Single  Air  Compressor      £17   10     0 

Double  Air  Compressor     £27     0     u 

HAND    AIR    COMPRESSORS, 

Paint  Holder  and  Sprayer  Combined. 


Invaluable  for  ELECTRICAL  WORK,  STENCILLING, 

ORNAMENTING,  DECORATING,  &c, 
or  any  class  of  painting  where  the  work  is  not  very  heavy 
or  continuous. 

Price,  Complete       £16 

Hand  Sprayer  and  Hose  supplied  separately,  £9. 

VERTICAL   STEAM 


Supp  ied  to  12  Governments 
principal  Railways,  and  lead- 
ing firms  in  Grtat  Britain. 


fit 


ENCINE  AND  AIR 
COMPRESSOR. 

Price  £100. 
No.  2  Painter,  extra 
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Buyers'    Directory — (Continued). 

Firewood  Machinery. 
M.  Glover  &  Co.,  Patentees  and  Saw  Mill  Engineers,  Leeds. 

Fountain  Pens. 

Mabie,  Todd  &  Bard,  93,  Cheapside,  London,  E.C. 

Forging  (Drop)  Plants. 
Brett's  Patent  Lifter  Co.,  Ltd.,  Coventry. 

Forgings  (Drop). 
J.  H.  Williams  &  Co.,  Brooklyn,  New  York,  U.S.A. 


Deighton's  Patent  Flue  &  Tube  Company,  Vulcan  Works.  Pepper 

Road,  Leeds. 
Leeds  Forge  Co.,  Ltd.,  Leeds. 
W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 

Gas  Producers. 

Graham,  Morton  &  Co.,  Ltd.,  Leeds. 

W.  F.  Mason,  Ltd.,  Engineers,  Manchester. 

Power-Gas  Corporation,  Ltd.,  39,  Victoria  Street,  London,  S.W. 

Gauge  Glasses. 

J.  B.  Treasure  &  Co.,  Vauxhall  Road,  Liverpool. 

Gauges. 

Klinger,  Richard  &  Co.,  66,  Fenchurch  Street,  London,  E.C. 
Gearing. 
Ahlers,  Ad.,  Whitley  Bay,  near  Newcastle-on-Tvne. 
Hamilton  &  Co.,  J.  B.,  145,  Cannon  Street.  E.C" 
Wild,  M.  B.,  &  Co..  Corporation  Street,  Birmingham. 

Gold  Dredging  Plant. 

Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 
Greases. 

Blumann  and  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London,  S.E. 
Hammers  (Steam). 

Davis  &  Primrose.  Leith  Ironworks,  Edinburgh. 

Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Hoisting  Machinery. 

Set  Conveying  Machinery. 

Horizontal  Boring  Machines. 
Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Hydraulic  Leather. 

Alilers,  Ad.,  Whitley  Bay,  near  Newcastle-on-Tvne. 

Icemaking  ana  Refrigerating  Machinery. 

H.J.  West  &  Co.,  114-118,  Soulhwark  Bridge  Road,  London,  S.E. 
Indicators. 

Dobbie  Mclnnes.  Ltd.,  4]  &  42,  Clyde  Place,  Glasgow. 
Hannan  &  Buchanan,  75,  Robertson  Street,  Glasgow.' 

Iron  and  Steel. 

Askham  Bros.  &  Wilson,  Ltd.,  Sheffield 

Consett  Iron  Co  Ltd.,  Consett,  Durham,  and  Newcastle-on-Tyne 
Fairley  &  Sons,  James,  Old  Mint,  Shadwell  Street,  Birmingham.  ' 
Farnley  Iron  Co.,  Ltd.,  Leeds  England. 

L"li  S"?P'  VC-usonwerk'  Magdeburg-Buckau,  Germany. 

Hadheld  s  Steel  Foundry  Co.,  Ltd.,  Sheffield 

J.  Frederick  Melling,  14,  Park  Row,  Leeds,  England. 

Parker  Foundry  Co,,  Derby. 

Piirden,  John  &  Sons,  Lambhill  Forge,  by  Ma- x  hill  Glasgow 

Walter  Scott,  Ltd..  Leeds  Steel  Works.  Leeds.  England 

Gilbert  Thompson  &  Co.,  116,  Victoria  Street.  London,  S.W. 

Ironwork  (Constructional!. 

F.  A.  Keep,  Juxnn  &  Co.,  Barn  Street,  Birmingham. 

Ironwork  (Galvanised). 

F.A.  Keep,  Juxon  &  Co..  Pain  Street,  Birmingham. 
Jointing  Materials. 

Richard  Klinger  &  Co.,  I  6,  Fenchurch  Stieet.  London,  E.C. 
Lagging  Sheets. 

Zeitz  &  Co.,  21,  Lime  Street,  London.  E.C. 

Lathes. 

Bradbury  &  Co.,  Ltd.,  Wellington  Works,  Oldham. 

NnrtWr,!  ' &  Cf°"  Pers«'"™«  Ironworks,  Halifax 

Noithern  Engineering  Co.  (1900)  Ltd.,  King  Cross,  near  Halifax. 


Lifts. 

Waygood  &  Co.,  Ltd.,  Falmouth  Road,  London,  S.K. 

Lubricants. 

Blumann  &  Stern,  Ltd.,  Plough  Bridge,  Deptford,  London,  S.E. 
Reliance  Lubricating  Oil  Co.,  The,  .9*  ao,  Water  Lane,  Great  Tower 

Street.  London.  E.C 
Matthew  Wells  &  Co.,  Hardman  Street  Oil  Works,  Manchester. 

Machine  Tools. 

George  Addy  &  Co.,  Waverley  Works,  Sheffield. 

Bateman's  Machine  Tool  Co.,  Hunslet,  Leeds. 

Hy.  Berry  c*  Co.,  Ltd.,  Leeds. 

Bertrams,  Ltd.,  St.  Katherine's  Works,  Sciennes,  Edinburgh. 

Bradbury  e%  Co.,  Ltd.,  Wellington  Works,  Oldham. 

Breuer,  Schumacher    &    Co.,  Ltd.,    Kalk,  near    Cologne-on-Rhine 
(Germany). 

Britannia  Engineering  Co.,  Ltd.,  Colchester,  England. 

C.  W.  Burton  Griffiths  and  Co.,  I,  2,  &  3,  Ludgate  Square,  Ludeate 
Hill,  London,  E.C. 

Chas.  Churchill  &  Co.,  Ltd.,  0-15,  Leonard  Street,  London,  E.C. 

Cunliffe  et  Croom,  Ltd.,  Broughton  Ironwoiks,  Manchester. 

Greenwood  &  Batley,  Ltd.,  Leeds. 

Jones  &  Lamson  Machine  Co.,  97,  Queen  Victoria  Street,  London,  E.C. 

John  Lang  &  Sons,  Johnstone,  near  Glasgow. 

Luke  &  Spencer,  Ltd.,  Broadheath,  Manchester. 

Jos.  C.  Nicholson  Tool  Co.,  Citv  Rd.  Tool  Wks.,  Newcastle  on-Tyne. 

Niles-Bement-Pond  Co.,  23-25,'Vrctoria  Street,  London,  S.W. 

Noble  &  Lund  Ltd..  Felling-on-Tyne. 

Northern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  near  Halifax. 

J.  Parkinson  &  Son,  Canal  Ironworks,  Shipley,  Yorkshire. 

C.  Redman  &  Sons,  Halifax. 

Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England. 

G.  F.  Smith,  Ltd.,  South  Parade,  Halifax. 

John  Stirk  &  Sons,  Halifax. 

Taylor  and    Challen,  Ltd.,  Derwent    Foundry,   Constitution    Hill. 

Birmingham. 
H.  W.  Ward  &  Co.,  Lionel  Stieet.  Birmingham. 
T.  W.  Ward,  Albion  Works,  Sheffield. 

West  Hydraulic  Engineering  Co.,  2t,  College  Hill,  London,  E.C. 
Whitman  &  Barnes  Manufacturing  Co.,  149,  Queen  Victoria  Street 

London,  E.C. 
Charles  Winn  &  Co..  St.  Thomas  Works,  Birmingham. 
Yorkshire  Machine  Tool  and  Engineering  Works,  Liversedge,  Y'orks. 

Metals. 

Delta  Metal  Co.,  Ltd.,  no,  Cannon  Street,  London,  E.C 

Magnolia  Anti- Friction  Metal  Co.,  Ltd.,  of  Great  Britain,  49,  Queen 

Victoiia  Street.  London.  E.C. 
Phosphor  Bronze  Co.,  Ltd.,  Southwark,  London,  S.E. 

Metals  (Perforated). 

W.  Barns  &  Son,  Chalton  Street,  Euston  Road,  London,  N.W. 


Laundry  Machinery. 
W"  £EE££ZJ.  S°nS'    Ud"    E"8'""rs'   Ph-  *   foundry. 


Mining  Machinery. 

Fraser  &  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  E.C. 

Office  Appliances. 

Halden  &  Co.,  J.,  8.  Albert  Square,  Manchester. 
Hall  &  Co.,  B.  |.,  39,  Victoria  Street,  London  S  W 
Lyle  Co.   Ltd.,  Harrison  Street,  Gray's  Inn  Road,  London.  W.C. 
Rockwell-U  abash  Co.  Ltd..  69.  Milton  Street,  London  EC 
Shannon,  Ltd.,  Ropemaker  Street,  London,  E.C. 
Titan  Binder  C...,  ,1,  Queen  Victoiia  Street,  London  EC 
Trading   and    Manufacturing   Co.,   Ltd.,  Temple  Bar    House   Fleet 
Street.  London.  E.C. 

Oils,  &c. 

SiT.T  aw.Steru'  Lfd  •  P'"UXh  Brid?;e'  DcPtf°"'d.  London,  S.E. 
Wells,  M.,  i;  Co.,  Hardman  stieet  Oil  Works,  Manchester. 

Packing. 

Beldam  Packing  &  Rubber  Co.,  93-04,  Gracechurch  Street,  London 

FricUoniess  Engine  Packing    Co.,    Ltd.,    Hendham  Vale    Works 
Harpurhey,  Manchester.  """" 

Lancaster  &  Tonge.  Ltd.,  Pendleton,  Manchester 
Redfern  &  Co..  S„  Swan  Lane,  New  Brown  Street   Manchester 
Quaker  City  Rubber  Co.  Coronation  House,  Lloyd's  Avenue  EC 
United    Kingdom    Self-Adjusting    Anti- Friction    Metallic    Packine 
Syndicate,  14,  Cook  Street,  Liverpool.  >"<■■>""■    r-ack.ng 

United  States  Metallic  Packing  Co.,  Ltd..  Bradford 
J.  Bennett  von  der  Heyde.S,  Brown  Street,  Manchester. 

Paint  (Metallic). 

Metallic  Paint  Co.,  Ltd.,  Cardiff. 

Paper. 

Lepard  &  Smiths,  Ltd.,  29,  King  Street.  Covent  Garden,  London,  W  C 
Patent  Agents. 
Page  &  Rowlin«son  28,  New  Bridge  Street,  London,  E.C. 
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Miscellaneous 


Boltons'  Downtake 
Superheater 


WITH  DOUBLE 
CIRCULATION. 


IMPROVED  BOX  AND  "FIELD"  TUBES.    (Patented.) 


5imple  and  Reliable. 
Saves  10  to  15  0/0 
Is  made  of  Steel 

throughout. 

A  large  number 

working  in- 
Textile  Mills, 
Paper  Works, 
Collieries, 
Electricity  Stations, 
Flour  Mills,  etc. 

Suitable  for  any 

Working  Pressure 
up  to  200  lbs.  per 
square  inch. 

Approved  of  by  Lead- 
ing Engineers  and 
Insurance  Co.'s. 


REPEAT  ORDERS 

BEING    GIVEN. 


Readily  Applied. 


Inexpensive. 


Patentees  and  Sole  Makers  :— 

A.    BOLTON    «&   CO., 

Engineers  and  Superheating  Specialists, 

49,  Doansgato.   MANCHESTER. 


YOST 


Swift,  Quiet,  &  Convenient. 

Made  of  Best  Materials  only. 

Illustrated  Booklet  Post   Free. 

THE    YOST     TYPEWRITER    CO..    Limited, 
50,  Holborn  Viaduct,  London,  EC. 


FOR  THE  BEST  BOOKS  BEARING  ON  THE  INDUSTRIES  DEALT  WITH  IN  "  PAGE'S 
WEEKLY,"  viz.,  ENGINEERING,  ELECTRICAL,  IRON  AND  STEEL,  MINING  AND 
SHIPBUILDING,  ASK  FOR  CATALOGUE,  CHARLES  GRIFFIN  &  CO.,  LTD.,  12,  EXETER 
STREET,  STRAND,  LONDON,  AND  SEE  SPECIAL  ADVERTISEMENT  ALTERNATE  WEEKS. 


CYCLONE  FANS 


FOR 


MATTHEWS  &  YATES,  Ltd. 
Swinton,   Manchester. 


Induced  Draught 


J.  B.  Treasure  &C°- 

Excelsior  Fire-Polished 

GAUGE    GLASSES, 

LUBRICATORS, 
INDIA-RUBBER    WASHERS, 

&c,   &c. 

Vauxhall  Road,  Liverpool. 


A    PURE 

Metallic  Packing 

FOR  THE 

HIGHEST  SUPERHEATED 

STEAM   and 

HIGH-PRESSURE  ENGINES, 

Marine   &    Stationary: 

Lasts  /or  years  and 
used  in  the  same  way 

as  ordinary  Soft. 

Write  for   .    , 

Illustrated  Booklet. 

J5S  **   BENNETT  VON  DERHEYOE 

8,  Brawn  St.,  MANCHESTER. 
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Buvers'   Directory — (Continued),     stampings. 

»  *  Thrtc    Smith 


Photo  Copying  Frames. 

].  Halden  &  Co.,  8,  Albert  Square,  Manchester. 
B.  J.  Hall  &  Co.,  39,  Victoria  Street,  London,  S.VV. 

Photographers. 

Booker  &  Sullivan.  67  and  60.  Chancery  London,  W.C. 
Elliott  &  Fry,  55.  Baker  Street,  London,  W. 

Photographic  Apparatus. 

Marion  &  Co.,  Ltd.,  22,  23,  Soho  Square,  London,  \V. 

Pinch  Bars. 

Samson  &  Co..  Garforth,  near  Leeds. 

Stone  ei  Co.,  I.  B.,  135.  Kinsbury  Pavement,  London,  E.C. 

Pistons. 
Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Planished  Sheets. 

Zeitc  &  Co..  21,  Lime  Street,  London,  E.C. 

Porcelain. 

Gustav  Richter,  Charlottenburg,  near  Berlin,  Germany. 


Thos. Smith's  Stamping  Woiks  Ltd.,  Coventry. 

Thomas  Smith  &  Sons  ol  Salllcy.  Ltd.,  Birmingham. 

Stamps  (Rubber). 

Rubber  Stamp  Co.,  1  &  2,  Holborn  Buildings,  Broad  Street  Corner, 
Birmingham. 

Stamps  (Metal). 
Edward  Pryor  &  Son,  68,  West  Street,  Sheffield. 

Steam  Traps. 

British  Steam  Specialties,  Ltd.,  Fleet  Street.  Leicester. 
Lancaster  &  Tonge,  Ltd.,  Pendleton.  Manchester. 

Steam  Wagons. 

Thornycroft  &  Co.,  Ltd.,  ].  1..  Chiswick,  London,  W. 

Yorkshire  Patent  Steam  Wagon  Co..  Pepper  Road,  Hunslet,  Leeds. 

Steel  Tools. 

Saml.  Buckley,  St.  Paul's  Square.  Birmingham. 

Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Stokers. 

Ed.  Bennis  &  Co.,  Ltd.,  Bolton,  Lanes. 

Meldrum  Brothers,  Ltd.,  Atlantic  Works,  Manchester. 

Stone  Breakers- 
S.  Pegg  &  Son,  Alexander  Street,  Leicester. 

Superheaters. 
A.  Bolton  &  Co.,  4c,  Deansgate,  Manchester. 


Presses  (Hydraulic). 

Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 


Publishers. 

Crosby  Lockwood  &  Sou,  7,  Stationers'  Hall  Court.  London.  E.C. 
Charles  Griffin  &  Co.,  Ltd.,  Exeter  Street,  Strand,  London,  W.C. 
Spon.  E.  and  F.  N.,  125,  Strand,  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 


Pumps  and  Pumping  Machinery. 

Drum  Engineering  Co..  27.  Charles  Street.  Bradford. 

Enke,  Carl,  Schkeuditz-Leipzig,  Germany. 

Fairbanks,  Morse  &  Co.,  126.  Southwark  Street,  London.  S.  E. 

Fra6er  &  Chalmers.  Ltd..  3,  London  Wall  Buildings,  Loudon,  E.C. 

J.  P.  Hall  &  Sons,  Ltd.,  Peterborough. 

Hathorn,  Davey  &  Co.,  Ltd..  Leeds,  England. 

Positive  Rotary  Pumps,  Ltd.,  23,  Northumberland  Avenue,  London, 

W.C. 
Tangyes,  Ltd.,  Cornwall  Works,  Birmingham. 


Radial  Drilling  Machines. 

Greenwood  &  Batley,  Albion  Works,  Leeds. 
Niles-Bement-Pond  Co..  23-25,  Victoria  Street,  London,  S.W. 
Northern  Engineering  Co.  (1900),  Ltd.,  lung  Cross,  near  Halifax. 


Rails. 

Wm.  Firth,  Ltd.,  Leeds. 


Railway  Wagons. 

Nye,  A.  W..  no,  Cannon  Street,  London.  E.C. 

W.  R.  Renshaw  &  Co.,  Ltd.,  Phcenix  Works,  Stoke-on-Trent. 


Riveted  Work. 

F.  A.  Keep,  Juxon  &  Co.,  Forward  Works,  Barn  Street,  Birmingham, 

Roofs. 

D.  Anderson  &  Son.  Ltd.,  Lagan  Felt  Woiks    Belfast. 

Graham,  Morton  &Co..  Ltd.,  Leeds. 

Head,  Wrightson  &  Co.,  Ltd.,  Thornaby-on-Tees. 

Ropeways  (Aerial). 

Eullivanl  &  Co.,  Ltd.,  72,  Mark  Lane,  London,  E.C 

Scientific  Instruments. 

Cambridge  Scientific  Instrument  Co.,  Ltd.  Cambridge. 


Time  Recorders. 

Howard    Bros.,   10,    St.     George's    Crescent,    Liverpool,    and    root, 

Queen  Victoria  Street,  London,  E.C. 
International    Time    Recording    Co.,    171,    Queen    Victoria   Street. 

London,  E.C. 

Tubes. 

Premier  Boiler  Tubes,  Ltd.,  28,  Victoria  Street,  London  S.W. 
Thomas  Piggott  &  Co.,  Ltd.,  Spring  Hil',  Birmingham. 
Tubes,  Ltd.,  Birmingham. 

Turbines. 

G.  Gilkes  &  Co.,  Ltd..  Kendal. 

Greenwood  l\:  Batley,  Albion  Works.  Leeds. 

S.  Howes,  64,  Mark  Lane,  London,  E.C. 

Typewriters. 

Elliott-Fisher  Co.,  85,  Gractchurch  Street,  London,  E.C. 
Empire  Typewriter  Co., 77,  Queen  Victoria  Street.  London,  E.C. 
Yost  Typewriter  Co.,  50,  Holborn  Viaduct,  London,  E.C. 

Valves. 

Holmes  &  Co.,  W.  C,  Huddersfield. 

Scotch  and  Irish  Oxygen  Co.,  Ltd..  Rosehill  Works. Glasgow. 

Shaw,  Joseph,  Albert  Works,  Huddersfield. 

Ventilating  Appliances. 

Matthews  &  Yates,  Ltd.,  Swinton,  Manchester. 

Wagons — Steam. 

Thornycroft  &  Co.,  J.  I.,  Ltd.,  Chiswick,  London,  W. 

Water  Softeners. 

Lassen  &  Hjort,  52,  Queen  Victoria  Street   London,  E.C. 

Weighing  Apparatus. 

W.  T.  Avery  &  Co..  Soho  Foundry,  Birmingham,  England. 
Samuel  Denison  &  Son.  Hunslet  Moor,  near  Leeds. 
Graham,  Morton  &  Co.,  Ltd.,  Leeds. 

Wells  Light. 

A.  C.  Wells  &  Co.,  I00A  Midland  Road,  St.  Pancras   London,  N.W. 

Wind  and  Water  Supply  Machinery. 

Eric  S.  A.  Smith,  Bridlington. 

Wire  Working  Machinery. 

Ed.  Brand,  35,  Shakespeare  Street,  Manchester. 

"  Woodite." 

"Woodite"  Company,  Mitcham,  Surrey. 
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Machine  Tools 


JOHN    STIRK   d   SONS, 

MACHINE   TOOL   MAKERS, 

(Established  1866.)  HALIFAX. 


Locomotive  Frame-plate  Slotting  Machine  (85  tons 


6i  in.    TOOL-ROOM  LATHE. 


J.  PARKINSON  &  SON, 

Shipley,    - 
England. 


•j* 


Cables:    "TEMPLES,    SHIPLEY. 


THE 


Jos.  C.  Nicholson  Tool  Co. 

Machine  Tool  Makers.  NEWCASTLE  ON.TYNE. 


Solo  Makers  of  the  "Standard  "  Hand  Power 


\f-%0^ 


Welding  and  .  . 
Forging  Machine 


For  welding  Iron  and  Steel 
Bars  up  to  6  in.  diameter, 
and  forming  tollers  in  Iron 
Bars  by  compression. 


BERTRAMS   LIMITED 

|-|jj]    St.  Katheri^e's  Works 
Scierjries, 
EDINBURGH. 


London  Office  i 
MOORGATE 
STATION 
CHAMBERS,    E.C. 


Seven  Roll  Straightening  Machine, 
Pulley  Driven. 


MACHINE    TOOLS    For  EnS'neers,  Shipbuilders. 

Boiler  Makers,  etc.,  etc. 
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Machine   Tools 


Northern   Engineering 
Co.  (1900),  Ltd. 


KING     CROSS,     near 

HALIFAX. 


PLANING 
MACHINE, 
from  2  feet 
up  to  8  feet 
square. 


ALL  OUR  LATHES 

ARE     FITTED     WITH 

Patent  Bed,  Patent  Loose  Head, 
Patent  Screw-Cutting  and  Feed  Motions. 

INVESTIGATE  THESE   POINTS   BEFORE   BUYING. 

JOHN   U\NG   &  SONS, 

Johnstone,  near   GLASGOW. 


Electric  Hauling 


M.  B.  WILD  &  CO., 


Main  and 

Tail, 
Main  Rope, 
Endless 

Rope, 
and 
Portable, 

Hoisting, 
'     and    Hauling 
Gears. 
3  5  and  36,  Clarence  Chambers. 
Corporation  Street. 


BIRMINGHAM. 


Gve.  DETOMBAY,  Mce.  DELANGE  &  Cie. 

Engineering  Works,  HOBOKEN,  near  ANTWERP. 

Specialities  :  APPLIANCES  FOR  PUBLIC  WORKS  :— 
Dredgers.  —  Elevators.  —  Excavators.  —  Tugs.  —  Centrifugal 
Pumps. — Sand  Pumps. — Ballast  Barges. — Lighters. — Yachts. — 
Hand,  Steam  and  Hydraulic  Cranes. — Drawbridges. — Pontoons. 
— Derricks. — Hand  and  Steam  Winches. — Steam  Engines. — 
Traction  Engines.— Plant  for  Blast  Furnaces.— Steel  Works, 
Rolling  Mills. — Gasholders. — Steam  Hammers. — Shearing  and 
Plate-edge  Planing  Machinery,  iN:c. 
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iSuHin  ntoff  &  steel 

I        CASTINGS  for 

Engineers  &  Tool  Makers 

TO  MACHINE  CLEAN  4  BRIGHT 
ALL  OVER.     . 

PARKER  FOUNDRY  GO.  DERBY 


Machine  Tools 


BATEMAN  HIGH-SPEED  PLANERS 

Cutting  at  60  to  70  ft.  per  mln.and 
Returringat  200  to  220  ft.  permin- 

;  men/ 

: 

BATEMAN'S 
MACHINE 
TOOL 
CO..   Ltd.. 

Hassle!, 
LEEDS. 


TKIdgU  PATENT  FRICTION  CLUTCH  ™dr™i?l 


WE      MAKE 

CLUTCHES. 

SHAFTINO. 
GEARINH    and 

HAULING 
INSTALLATIONS 
A     SPECIALITY. 

Sixty    Page   Work— Free. 

DON  7   MISS  THUS 


COUPLING. 

Patentees  and  Sole  Makers 

DAVID  BRIDGE  &  CO., 

Castleton   Iron   Works 


fTf  lift  — '  *^>  ■  ^^H  Lv  a  s  1 1  e  i  o  n    iron     "  u  t  r.  •> 

I^JP  '  iSS'l       ROCHDALE.  LANCS. 


London  Office 

35,  Queen  Victoria  Street, 
E.C. 


CW.nasencleverSbhne 
"DUSSELDORF.rf 


Special 
Machinery 

FOP   MAKING 

Bolts.     Nuts.     Rivets. 
Insulator     Brackets. 
Horse-Shoes. 
Horse-Shoe    Nails. 
Calkins,    and 
Similar    Forgings. 


ROLLING      MACHINE     FOR 
IRON    SCREW    THREAD. 
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Machine  Tools 


LAUNDRY  MACHINERY 


AND 


Cooking   Apparatus. 


CATALOGUE    ON    APPLICATION. 


EXPERT     ADVICE     GIVEN. 


W.  Summerscales  &  Sons,  Ltd., 

Phoenix  Foundry,    KEIQHLEY,   England. 


GREENWOOD  &  BATLEY.  Ll 


LEEDS. 

Machine  Tools. 

Dynamos  &  Motors. 

De  Laval's  Patent 
Steam  Turbines. 


CUNLIFFE  &  GROOM,  LTD 

Broughton  Lane, 

MANCHESTER. 

Railway 

Workshop 

Tools. 

Catalogue   upon 
application. 
Railway   Wheel  Lathe. 


THE     LATEST     DEVELOPMENT     IN     HIGH=SPEED 

TURRET     LATHES 


is 


BRADBURY'S 


RELIANCE, 


It    has    decided    advantages    over   any   other   Machine    on    the    market. 


Prices,  Full  Details,  and  Estimated  Output  per  Day  from 


BRADBURY  &  CO.,  Ltd.,  "SKT   OLDHAM 
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Wll^ILTlff    Machine  Tools,  &c. 


Telegrams:    •■ MILLING,    SHEFFIELD."        for  tbc   Ealcs,  and  most  Up-IO-DatC 
National  Telephone   No.  :  985. 


HEAVY =  - 
MACHINE 
TOOLS   =  = 


WRITK 


PLATE    BENDING    MACHINE. 


Also  Special  Lifting  Jach  for  Electric 
Tramcars. 

GEORGE  ADDY  6  Co., 

WAVERLEY  WORKS,  SHEFFIELD. 


Match  &  Match  Box 

MACHINERY. 

Sole  Speciality  since  establishment  in  I8SS  of 

A.    ROLLER,  Engineer, 


Cable  Address : 
Phosphoros,  Berlin 


BERLIN    N.20,    GERMANY. 

Catalogues    and    Estimates    for   Complete    Plants    Free    on    Application. 

REFERENCES  TO  MATCH  MANUFACTURERS  ALL  OVER  THE  WORLD. 


More  durable  than  iron.  Cheapest  for  all  spans  up  to  100  Feet 


D. 

ANDERSON    «S   SON,   Ltd., 

LAGAN     FELT    WORKS. 

BELFAST. 
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Iron  and  Steel 


Gilbert  Thompson  &  Co., 

IRON  &  STEEL  WORK  CONTRACTORS, 
STRUCTURAL    ENGINEERS,   &c.    .    . 


London  Representative  : 

Paul  J.  Mallmann,  M.A., 

Civil  Engineer. 


London  Office 


Telegrams:  "Mallmann,  London." 
Telephone  No.  :  5338  Westminster. 


116,  Victoria  Street, 
NA/estrnJnster,  S.W. 


sRfgiAyTYu    POETTER'S    GAS    PRODUCING    PLANT. 

IRON  AND  STEEL  WORK  OF    ALL.  KINDS 


IN 


GIRDERS,  COLUMNS, 
BRIDGES,  ROOFS, 
BUILDINGS,  FENCING,  &c,  &c. 


DESIGNS  AND  ESTIMATES 
ON    APPLICATION. 


PROMPT    DELIVERY    AT 
LOWEST  PRICES. 
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ADOLF  BLEICHERT  &  C°  -™!«IMS. 


GERMANY 


More  than  1,600 
Plants  were  con- 
structed by  us, 
some  of  a  length 
of  34  kilometres. 

30  Years' 
Experience. 

Gold  Medals. 
Highest  Awards, 


Best  and  .  . 
cheapest  medium 
of  transportation 
for  all  kinds  of 
material  for  any 
distance  and  .  . 
within    factories. 


All  topographical 
difficulties  over- 
come by  our  . 
Patent  Jaw-Grip 
Coupling  .  . 
Apparatus.     .     . 

"Automat." 


We  have  built 
plants  with  .  . 
gradients  of  1 : 1, 
and  spans  of  over 
1,000  metres. 

First-class  .  . 
references  from 
first-rate  houses. 


Wire=Ropeway  executed  for  Sucreries  Centrales  de  Wanze  Soc.  Anomyme.Wanze  (Belg.i. 

Special   Department  for  the  Construction  of 

Hoisting  &  Conveying  Machines,  Cranes. 
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Miscellaneous 


We   have  just   issued    .   . 


A  NEW  EDITION 


of  our  List  of 

ELECTRICAL    RESISTANCE    THERMOMETERS 

(Callendar  and  Griffiths'  Patents), 

DIRECT-READING   GAS-SCALE    INDICATORS 

(Whipple's  Patent), 

CALLENDAR    ELECTRIC    RECORDERS, 

As  applied  to  Electrical  Thermometry  ;  also 

THERMO-COUPLES 

(Platinum,  Platinum-iridium,  and  Platinum,  Platinum-rhodium)  ;  with 

MILLIYOLTMETERS    READING    DIRECTLY 

In  degrees  Centigrade  or  Fahrenheit. 


THIS     LIST     WILL     BE     SENT    POST    FREE     ON     REQUEST. 


The    Cambridge   Scientific    Instrument   Co.,    Ltd., 

CAMBRIDGE,      England. 


PHOTO-PRINTS 
IN  TWO  MINUTES 

By  Electric  Light  in 
your  own  office.      * 

640      MACHINES      IN      USE. 


Full  Particulars  on  application  to  the  Original 
Inventors:— 

B.  J.  HALL  «5  CO., 

Drawing  Office  Stationers, 
39,  Victoria  Street,  LONDON,  S.W., 

And  at  32,  Paradise  Street,  Birmingham. 

THE    PHOTOGRAPHING    OF 
MACHINERY,  Gc, 

IS  EXTENSIVELY   UNDERTAKEN   EV 

Messrs.  ELLIOTT  &  FRY 

in  any  part  of  the    United   Kingdom,  for  which 

work  special  terms  will  be  sent  on  application, 

distance  being  no  object. 

•ONLY    ADDRESS:— 

55,  BaKer   Street,    LONDON,  W. 


Telegrams  : 
PHOTICS,    LONDON. 


Telephone  : 
293   PADDINGTON. 
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ILTtf  Systems  for  Engineers  f 


THE  ONLY  PERPETUAL 

LEDGER 


y" 


HAVING    THE     LEAVES 


ABSOLUTELY    LOCKED    IN. 


WRITE     "  DADE  "    DBPT. 


THE  TRADING  &  MANUFACTURING  CO.,  LTD. 

DEVISERS    OF    BUSINESS    SYSTEMS, 
TEMPLE    BAR    HOUSE,    FLEET    STREET,    LONDON,    E.C. 

Telegrams:      "DEVISERS,    LONDON." 
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SYSTEM     BERTHOUD     BOREL. 


GERMANY. 


Contractors  to  the  Imperial  German  Postal  Authorities. 


Silk-Covered 

Copper   Wires. 

TELEPHONE    CABLES. 

With  Paper  and  Air  Insulation. 

LEAD-COVERED  CABLES 

For  all  Tensions  up  to  40,000  volts. 
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drawing  Press 


JOHN    GIBBS    <S    SON'S 


Telegrams : 
YEXTILATIOX,    LIVERPOOL." 

Telephone : 
2579    ROYAL. 


IMPROVED 


PEERLESS    BLOWING 
»   EXHAUSTING    FANS. 


The  performance  of  this  FAN  ON  TEST  far  exceeds  in  EFFI- 
CIENCY that  of  ANY  OTHER  FAN  of  this  type  that  has  come 
under  our  notice,  and  we  can  recommend  it  with  every  confidence 
as   giving  the  BEST  RESULT  for  the   POWER  EXPENDED. 


Prices    on    application . 


Send  for   Catalogue. 


No.    17.     Peerless    Pattern     Blower. 

direct=driven    by  J.  G.    &  S.  Patent 

Electromotor,  dust  proof  type. 


JOHN  GIBBS  &  SON, 

Warming,    Ventilating,    Electrical 
and   Consulting  Engineers, 

80,    JUKE     STREET,     LIVERPOOL. 


HIGH-CLASS  LUBRICANTS 


FOR   MACHINERY 

OF  EVERY 

DESCRIPTION. 
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Whitman  &  Barnes  Manufacturing  Co.  — 

Wild,  M.  B.,  &  Co 15 

Williams  &  Co.,  J.  H 

Winn  &  Co.,  Charles     

"Woodite"Co 

Wrigley  S  Co.,  Ltd.,  E.  G — 

Yorkshire  Patent  Steam  Wagon  Co.  — 
Yorkshire  Machine  Tool  and   Engineering 

Works       — 

Yost  Typewriter  Co.,  Ltd .Ji 

Zeitz&'Co 4 


F.    A.    KEEP,    JUXON,    &   CO., 

Manufacturers  of 

TANKS,   CISTERNS 

and    CONSTRUCTIONAL    IRONWORK. 


Birmingham. 


F"  a  r» -w  i*.  a-*  e  I      Works, 

Barn      Street, 


Highest  Award,  Grand  Prize,  St.  Louis  Exhibition,  1904. 

^      "SIROCCO"  FANS, 

For  Induced  Draught  on  Boilers. 
Heating,  Cooling,  Ventilating,  etc. 

DAVIDSON  &  CO.,  LTD., 

"Sirocco"  Engineering  Works,  Belfast 

13,     Victoria     St.,     Westminster, 
LONDON,  S.W. 

'i    ^\^   /   37,  Corporation  St., 
i-^VV  MANCHESTER. 

115,  Hope  St.,  GLASGOW. 


SoIb  Continental  Representatives:  Messrs.  WHITE,  CHILD,  &  BENEY,  Ltd., 
62  G3,  Queen  St.,  Cheapside,  LONDON,  E.C. 


A  NEW  PRINCIPLE  IN  TYPEWRITERS. 


Type  bars  do  not  swing  but  are  supported  to 
point    of    contact    with    platen,    thus    securing 

ACCURATE  ALIGNMENT. 

Price    £13  2s.    6d. 


Contcactova  to  Ibis  /ifcajcatfi's  <Sovcrmne.it. 
THE    EMPIRE   TYPEWRITER    CO.,    LTD., 

77,    Queen    Victoria   Street,    E.C. 
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Miscellaneous 


Telephone  No.:    8216   BANK. 


Telegrams:    "NYRKE,  LONDON. 


ARTHUR    W.    NYE, 


Locomotives 
Railway 

Carriages. 
Railway 

Wagons. 
Wheels  &  Axles 
Wagon  Ironwork 
Axle  Boxes. 
Buffers  and 

Draw-Cear. 
Steel  Castings. 
Electric 

Transporters, 
Electric  Cranes. 


RAILROAD   EQUIPMENT. 


110,    Cannon     Street,    LONDON,     E.C. 


Bridges  and 

Dock  Cates. 
Structural  Work. 
Steel  Rails. 
Steel  Sleepers. 
Steel  Sections. 
Switches  and 

Crossings. 
Rail  Spikes 
and  Screws. 

Fish-Bolts. 

Tirefonds 
and  other 
Accessories. 


PUBLIC  WORKS. 


CONTRACTORS'  PLANT. 


I  IM  ISI 


Asblubric  Lubricants 

REGISTERED     TRADE      MARK. 

you   require    REALLY    FIRST  CLASS    LUBRICANTS,    or  if  you  have  any  trouble  with  what  you  may  be  using,  write  to 
BINNEY  &  SON,   stating  for  what  purpose  required,  and  they  will  be  glad  to  forward  samples  for  trial  and  full  particulars 
of  their  "ASBLUBRIC"   LUBRICANTS,   which  do  not  fall  to  give  satisfaction. 


Also  at 

BIRMINGHAM.    LEEDS, 
GLASGOW,  and  COVENTRY. 


BINNEY    &    SON, 

CATHERINE    STREET,    CITY    ROAD,    LONDON. 
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LONDON,  FRIDAY,    FEBRUARY    10,    1905. 


No.  22 


The  Offices  of  "Page's  Weekly," 

Wednesday,  Midnight. 

N  important  side  issue  con- 
nected with  the  report  of  the 
Commission  on  Coal  Supplies 
dealt  with  elsewheie,  is  in- 
troduced by  the  following 
outspoken  opinion  upon  our 
mining  statistics  :  In  the  course  of  out  inquiries 
attention  has  been  drawn  to  the  fact  that  our 
mining  statistics  are  inadequate  and  sometimes 
misleading.  In  1893  the  Mining  Royalties  Com- 
mission recommended  that  the  Department 
of  Mines  in  the  Home  Office  should  be  re- 
organised and  extended  with  such  additional 
statutory  powers  as  might  be  necessary  for  the 
purpose  of  collecting  and  publishing  accurate 
information  with  regard  to  mines  and  minerals 
generally,  and  certain  specified  matteis  in 
particular.  In  view  of  that  recommendation 
a  Departmental  Committee  of  the  Home  Office 
was  appointed  in  1895  to  consider  the  whole 
question,  and  they  reported  that,  although  it 
wculd  be  extremely  difficult  to  cany  out  some 
of  the  special  recommendations  of  the  Com- 
mission, many  cf  them  cculd  be  adopted  at 
once.  The  Committee  made  some  further 
recommendations  and  suggestions,  and  pointed 
out  the  best  methods  of  obtaining  the  infcim'a- 
tion  desired.  Had  these  suggestions  been 
carried  out,  say  the  Commissioners,  it  would 
have  greatly  assisted  our  inquiries. 


The  chief  objections  to  the  present  system 
appear  to  be  : — 

(1)  That    there     is     considerable     delay     in' 
publishing  the  statistics  ; 

(2)  That  information  as  to  important  subjects, 
such  as  the  use  of  coal-cutting  machines  and 


GREY    CAST    IRON"    MAGNIFIED    50    DIAMETERS. 

Microscopically,  cast  iron  may  be  regarded  as  a  mass  of  pure  iron 
distributed  through  which  are  varying  amounts  of  impurities.  Under 
a  low  magnification  it  does  not  reveal  its  ultimate  structure,  but  give- 
rather  a  general  or  bird's-eye  vie\*  of  the  structural  arrangement  as 
shown  above.    (Sec  also  taSs  2S0,)  ', 
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the    manufacture    of    ccke    and    briquettes    is 
omitted,  or  only  occasionally  given  ; 

(3)  That,   although  there  is  a  great  deal  of 


— -. 


\ 


GREY    CAST    IRON    MAGNIFIED    23O    DIAMETERS. 

In  this  photo-micYograph  the  black  streaks  and  dots  of  graphite  will 
readily  be  recognised.  The  pearlite  is  laminated  in  a  few  places,  but 
the  majority  of  it  is  granulated  in  form.  The  large  irregular  network 
in  the  centre  completely  enclosing  the  area  of  perlite  represents  the 
phi  sphide  eutectic. 

information  readily  obtainable  as  to  the  con- 
sumption of  coal  in  different  industries,  no 
attempt  has  yet  been  made  to  collect  and 
publish  it  ;  and 

(4)  That  much  information  relating  to  coal 
is  published  by  departments  other  than  the 
Home  Office  in  the  shape  of  Parliamentary 
Returns,  etc. 

We  venture  to  think  that  it  would  be  of  great 
public  advantage  if  accurate  information  upon 
the  above-mentioned  matters  were  collected 
and  published  by  one  authority,  and  with 
greater  promptness  than  at  present,  and 
generally  we  desire  to  endorse  the  recommenda- 
tions of  the  Mining  Royalties  Commission. — 
[A  plain  statement  and  one  which,  we  think, 
needs   no   further   emphasis.] 


explosion  from   a   stop-valve  chest  at  the  Soap 
and     Candle     Works     of      the     Co-operative 
Wholesale  Society,  Ltd.,  Irlam,  near  Manchester. 
In   this,    the     upper    part    of    the    cylindrical 
portion    of    the     cast-iron     stop-valve      chest 
fractured  around  its  circumference,  and  allowed 
the  steam  at  a  pressure  of  about  58  lb.  per  square 
inch  to  escape  from  four  boilers.     The  explosion, 
appears   to  have   been   due  to  water  hammer 
action  caused  by  water  lodging  in  No.  3  junction 
steam  pipe  and  stop-valve  chest,  owing  to   the 
drain  pipe   having  become  choked.     The  works 
are  supplied  with  steam  from  a  range  of  six 
Lancashire    boilers,    each   30  ft.    long   by    S  ft. 
in  diameter,  with  the  usual  mountings  and  saftey 
valves  adjusted  to  work  at  a  pressure  of  60  lb. 
per  square  inch.     The  stop  valve  on  each  boiler 
is  connected  by  means  of  a  junction  pipe  7  in. 
in  diameter,  5  ft.   6  in.   long  horizontally,   and 
about  38  in.  vertically,  to  the  main  steam  pipe, 
which  is  12  in.  in  diameter  internally.     There 
is  a  J-in.  drain  cock  placed  about  12  in.  from 
the  stop  valve  end  of  the  junction  pipe.     This 
drain  leads   into   a   main   drain  pipe,   2  in.   in 
diameter,  and  thence  to  a  steam  trap  at  the 
outside  of  the  range  of  boilers.     As  steam  is 
required  continuously  at  the  works,  the  practice 
is   that  one  or  two  boilers  are  laid  off  for  clean- 
ing, while  the  others  are  under  steam.     At  the 
time  of  the  explosion,  Nos.  1  and  2  and  5  and  6 
boilers  were  under  steam,  and  Nos.  3  and  4  were 
opened  up  for  cleaning  purposes.     On  the  pre- 
vious evening  three  of  the  Society's  workmen 
were  scaling  and  cleaning  the  inside  of  No.  3 
boiler,  from  6  p.m.  to  8.30  p.m.,  and  before  going 
inside,  they  screwed  the  stop  valve  hard  down 
to  prevent  any  leakage  of  water  into  the  boiler 
where    they   were    working,    and,    for    further 
security,  locked  the  wheel  of  the  stop  valve  in 
accordance   with   the   Company's    instructions. 


The      report     of    the     Preliminary     inquiry 
(No.  1,530)    has    been    issued    relating    to    an 


The  explosion  occurred  at  about  6.20  a.m. 
on  the  morning  after  the  men  had  been  at  work 
in  the  boiler.  At  hat  time,  as  before  stated, 
Nos.  3  and  4  boilers  were  laid  off,  and  a  portion 
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of  the  main  steam  pipe  opposite  No.  3  boiler 
was  uncovered  and  exposed.  This  is  the 
lowest  portion  of  the  main  steam  pipe,  as  it 
rises  from  here  towards  the  soapery  1  in.  in 
32  ft.,  and  the  conditions  were,  therefore, 
most  favourable  for  an  accumulation  of  water 
to  take  place  at  this  point,  which  could  only 
be  relieved  by  the  drain  on  No.  3  junction  pipe. 


From  the  evidence  of  Mr.  W.  Cheetham,  the 
engineer  of  the  works,  it  would  appea  that  the 
drain  cock  on  No.  3  junction  pipe  was  open 
when  he  examined  it  after  the  explosion.  He 
did  not  examine  the  other  portions  of  the  drain 
pipe  to  ascertain  if  they  were  clear,  but  was 
under  the  impression  that  this  drain  pipe  was 
choked  with  sediment  in  the  bend  at  the  lower 
part  of  the  pipe. 

The  f-in.  drain  cock  on  the  junction  pipe  is 
situated  12  in.  from  the  stop  valve.  The  junc- 
tion pipe  falls  ij  in.  in  its  length  of  5  ft.  6  in. 
from  th  stop  valve,  therefore,  it  is  only  reason- 
able to  expect  that  when  steam  was  not  passing, 
there  would  be  always  a.small  quantity  of  water 
lodging  at  the  bottom  of  the  bend  of  the  junction 
pipe,  which  the  drain*  could  not  effectively 
clear  away,  but  it  appears  that  this  unction 
pipe  had  before  the  explosion  become  full  of 
water  during  a  temp'orary  choking  of  the  drain 
pipe,  and  the  latter  pipe  was  subsequently 
cleared  by  the  fluctuation  of  the  pressure  in 
the  main  steam  pipe,  due  to  the  opening  of  three 
2-in.  stop  valves  in  the  soapery  end  of  the  main 
steam  pipe  by  the  foreman  soap-boiler,  who, 
in  hi^  evidence,  stated  that  he  was  in  the  act 


of  carrying  out  this  operation  when  the  explosion 
occurred. 

When  the  stop  valve  was  examined  after  the 
explosion,   it  was  found   that  the  fracture  ex- 
tended around  the  circumference  of  the  chest 
under  the  upper  flange.     The  fracture  showed 
that  the  metal  was  of  good  quality  and  with  no 
indications  of  any  flaws  prior  to  the  explosion. 
It  was  also  noted  that  the  gun-metal  spindle 
was   bent  about    [  in.  in  about  8  in.  between 
the  top  of  the  valve  and  the  stuffing-box.  This 
had  probably  been  caused  by  pressure,  owing  to 
the   different   ratio   of  expansion   between  the 
gun-metal  spindle  and  the  cast-iron  of  the  stop 
valve,    and    a    stress    may   have    been    set   up 
thereby  upon  the  cylindrical  portion  of  the  chest 
at  the  time  it  received  the  impact  of  water, 
which  resulted  in  the  explosion.     A  new  stop 
valve  of   an  improved   pattern  has  now  been 
fitted,  which  is  designed  to  allow  free  expansion 
of  the  gun-metal  spindle  to  take  place  in  the 
stop-valve  chest.     Arrangements  are  also  being 
made  by  the  Society's  engineer  so  that  a  more 
effective  system  of  draining  the  water  from  the 
steam  pipes  will  be  adopted. 

The  observations  of  the  Engineer  Surveyor- 
in-Chief  state  that  "  the  explosion  appears 
have  been  caused  by  the  impact  of  water  on 
the  chest.  The  drain  cock  on  the  steam  pipe 
attached  to  the  chest  is  said  to  have  been  found 
open  after  the  explosion,  it  is,  however,  probable 
that  it,  or  a  portion  of  the  drain  pipe,  had  be- 
come choked  and  thereby  led  to  an  accumulation 
of  water,  and  that  the  level  of  this  water  in 
the  pipe  was  in  some  way  altered,  but  how  the 
water  was  set  in  motion  does  not  appear  to 
have  been  ascertained." 


The  subject  of  "  Gold  from  Sea  Water.'' 
which  has  recently  been  ventilated  in  the  daily 
press,  might  at  first  sight  appear  to  be  antici- 
patory of  what  journalists  call  the  "  silly 
season,"  and  one  might  be  pardoned  for  recalling 


282 


PAGE'S    WEEKLY. 


I-  I  I1RI    VKY    IO,  I905. 


in  connection  therewith  a  certain  gentleman. 
created  by  Dickens,  whose  speciality  was  gold 
rom  paving  stones.  The  matter  is  being 
seriously  taken  up,  however,  and.  although 
Sir  William  Ramsay.  K.C.B.,  lays  particular 
emphasis  upon  the  fact  that  the  process  is  still 
in  an  experimental  stage,  he  is  able  to  sav  that 
nearly  one  grain  of  gold  may  be  obtained  to  one 
ton  of  salt  water  :  the  actual  result  obtained 
being  over  2d.  per  ton  of  water,  which  may 
still  further  be  improved  upon  by  experience. 
One  grain  of  gold  is  worth  practically  2^d. 
We  are  given  to  understand  that  the  gold  can 
not  only  be  obtained,  but  that  the  Snell  process 
can  be  placed  upon  an  eminently  satisfactory 
commercial  basis.  The  prospect  is  certainly 
alluring,  except  perhaps  to  the  owners  of 
cyanide  plants.  Beside  it,  the  realisation  of  the 
Philosopher's  Stone  would  be  a  poor  achieve- 
ment.   If  the  investigations  referred  to  had  been 


given  on  a  less  authority  than  thai  of  Sir  William 
Ramsay,  there  might  have  been  some  tempta- 
tion to  take  the  grain  of  gold  with  a  grain  of 
salt.  Under  the  circumstances,  we  can  only 
accept  the  authority  given,  and  await  further 
details.  A  general  rush  for  the  seaside  need  not 
be  contemplated,  however-,  for  the  process  is  in 
the  hands  of  a  syndicate,  and  it  is  scarcely  likely 
that  they  will  send  a  precis  of  their  method  on 
receipt  of  a  post-card. 

If  gold  were  as  cheap  or  cheaper  than  guano 
one  is  tempted  to  wonder  what  would  become 
of  the  currency.  The  revolutionary  effect  of 
such  a  contingency  however  we  must  leave  for 
the  consideration  of  more  philosophical  minds. 
That  gold  exists  in  sea  water  was  first  pointed 
out  by  Sonstadt,  in  1872.  Professor  Liversidge, 
of  Sydney,  also  made  a  systematic  examination 
of  sea  water,  and  his  results  agree  with  those 
of  Professor  Ramsay. 


THE    COASTGUARD    SCREW    STEAMEK    "SQUIRREL." 

Built  and  engined  by  Messrs.  Workman,  Clark  and  Co.,  Ltd.     The  vessel  has  just  completed  her  trials 

[See  page  313.) 
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Mr.  Thomas  C.  Hutchinson,  of  the  Skinningrove  Iron- 
works, has  been  elected  president  of  the  Cleveland 
Ironmasters'  Association. 

Over  twelve  tons  of  excellent  bituminous  coal  were 
raised  on  February  2nd  from  the  first  workable  seam  at 
Dover  Colliery  Works,  near  the  Shakespeare  Cliff. 

The  58th  annual  meeting  of  the  Institution  of  Mechani- 
cal Engineers  will  be  held  on  the  17th  inst.,  at  Storey's 
Gate. 

Sir  Lowthian  Bell,  left  estate  of  the  gross  value  of 
^768,676  7s.  2d.,  of  which  the  net  personality  has  been 
sworn  at  ^674,317  8s.  id. 

The  London  County  Council  has  placed  an  order  for 
the  construction  of  a  new  motor  fire  engine  for  the  use  of 
the  London  Fire  Brigade.  While  attaining  a  very  high 
rate  of  speed,  it  will  be  provided  with  pumps  of  the  latest 
pattern.   The  contract  price  is  ^1,260. 

Presiding  as  Chancellor  at  the  annual  meeting  of  the 
Court  of  Governors  of  the  Birmingham  University,  Mr. 
Chamberlain  reviewed  the  progress  made  by  the  Uni- 
versity since  its  inauguration,  and  announced  that  the 
Chancellor  of  the  Exchequer  had  undertaken  to  propose 
in  the  next  Budget  the  doubling  of  the  Government 
grants  for  University  education. 

Messrs.  M.  Glover  and  Co.,  of  Leeds,  specialists  in 
patent  firewood  machinery,  have  been  able,  in  consequence 
of  an  extension  of  their  works,  to  avail  themselves  of 
more  commodious  offices.  These  are  to  be  found  at  Low 
II. ill  Gateway  and  supersede  the  old  offices  at  the  Holbeck 
Works.  As  far  as  correspondence  is  concerned  however, 
it  is  to  be  noted  that  all  letters  may  be  addressed  as  before 
to  Holbeck  Lane,  Leeds. 

Messrs.  John  Henderson  and  Co.  have  established 
an  office  at  26,  Victoria  Street,  London,  S.W.,and  we 
are  advised  that  an  engineer  or  representative  will 
be  available  at  all  times  for  the  transaction  of  urgent 
and  other  business  in  London  and  district.  The 
registered  address  for  London  telegrams  is  "  Cable- 
ways  "  ;    the  telephone  number  431  Victoria. 

Lord  Middleton,  in  opening  the  monthly  meeting 
of  the  Council  of  the  Royal  Agricultural  Society, 
announced  with  much  regret  the  death  of  their 
able  and  esteemed  colleague,  Mr.  James  E.  Ransome, 
of  Ipswich.  Sir  Jacob  Wilson  was  appointed 
honorary  director  for  the  1905  show,  in  place  of  Mr. 
Crutchley,  resigned.  The  stewards  for  the  show  were 
appointed,  those  for  implements  being  Mr.  W.  A. 
Prout,  Mr.  R.  Neville  Grenville,  and  Captain  W.  S.  B. 
Levett. 
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Wind  Pressure  Gauge  and  Recorder. 

To  guard  against  accidents  on  the  well-known 
Levens  viaduct,  the  Furness  Company  have  erected 
an  ingenious  automatic  signalling  apparatus.  It 
consists  of  a  combined  wind-pressure  gauge  and  re- 
corder, and  is  connected  with  an  electric  arrange- 
ment bv  means  of  which  bells  are  set  ringing  in  distant 
signal  cabins.  These  bells  will  continue  to  ring  so 
long  as  the  velocity  of  the  wind  on  the  viaduct  is 
dangerous  to  passing  trains,  and  consequently  a) 
traffic  will  be  stopped.  A  mail  train  was  blown  over 
on  thisviaduct  duringagale  in  February,  1903.  Messrs. 
Elliott  Brothers,  who  made  this  apparatus,  inform 
us  that  it  is  mounted  in  a  frame  built  up  of  steel  angles  ; 
on  two  sides  of  the  trame,  boards  are  fixed  carried  in 
on  hinges  and  kept  normally  in  the  vertical  position 
by  means  of  springs,  which  are  similar  in  construction 
to  that  used  in  an  ordinary  steam  engine  indicator. 
The  strength  of  the  spring  is  so  reckoned  out  in  relation 


to  the  area  oi  1  lie  board  that  a  pressure  o\  so  many  pounds 

per  foot  can  be  recorded  on  the  paper  chart  which  is 
moved  by  the  clock  of  the  recording  instrument.  Two 
pens  are  fitted — one  controlled  by  each  board  ;  if  the 
pressure  on  either  board  remains  constant  then  the  pen 
will  continue  to  draw  a  straight  line,  but  an  increase 
or  a  decrease  of  pressure  will  give  a  deviation  of  the 
line  at  a  point  on  the  paper  corresponding  to  the  time 
that  this  change  of  pressure  takes  place. 

Institution  of  Naval  Architects. 

The  annual  meetings  of  the  Institution  of  Naval 
Architects  will  be  held  on  Wednesday.  April  12th,  and 
the  two  following  days,  in  the  Hall  of  the  Society  of 
Arts,  John-street,  Adelphi,  W.C.  (by  kind  permission 
of  the  Council).  The  Right  Hon.  the  Earl  of  Glasgow-, 
G.C.M.G,  LL.D..  president,  will  occupy  the  chair. 
The  annual  dinner  will  be  held  on  Wednesday.  April 
1 2th,  at  the  Hotel  Cecil. 


I  U  U-'.J-IJhJ. 


1 '  • '   . 


N?3.    CRUCIBLE      STEEL     MELTING     FURNACE. 


AX    KXCIXEERIXG    POSTCARD. 


The  application  of  the  illustrated  post-card  to  business  purposes  seems  to  be  gaining 
rapid  favour.  The  latest  series  to  come  under  our  notice  has-been  issued  by  Messrs.  Flocton, 
Tompkin  and  Co.,  Ltd.,  of  Newhall  Steel  Works,  Sheffield.  The  specimen  we  have  selected 
for  reproduction  calls  attention  once  more  to  the  old-fashioned  production  of  high  grades 
of  steel  by  the  class  of  furnace  known  as  "melting  holes."  Messrs.  Flocton,  Tompkin  and 
Co.,  Ltd.,  are  specialising  on  high-speed  air  hardening  steel,  and  it  is  interesting  to  note 
that  they  have  extended  this  form  of  crucible  melting  furnace,  in  the  tace  of  all  the  rei  om- 
mendations  of  modern  furnaces  in  the  shape  of  gas,  etc. 
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(A  Series  of  Weekly  Notes,  continued  from  pa^e  224.) 


THE  water  contained  in  a  steam  boiler  receives  its 
heat  from  the  plates  or  tubes  by  conduction, but  is 
almost  powerless  to  pass  on  the  heat  to  neighbouring 
particles  in  this  way.  For  example,  if  heat  be  applied 
to  the  upper  surface  of  a  vertical  column  of  water, 
local  evaporation  may  be  set  up.  but  little  or  no  heat 
will  be  communicated  to  the  general  body  of  fluid. 
Heat  is  only  distributed  through  the  mass  of  water 
by  convection,  which  may  be  defined  as  "  the  power 
possessed  by  fluids  of  conveying  heat  acquired  at 
one  place  to  another  place."  The  difference  between 
conduction  and  convection  may  be  illustrated  thus : 
imagine  a  crowd  waiting  at  the  box-office  of  a  theatre,  or 
for  tickets  at  a  railway  station.  If  the  tickets,  as  fast  as 
they  were  issued,  were  passed  on  from  one  individual 
to  another  until  they  became  gradually  distributed 
throughout  the  mass — that  would  be  conduction,  the 
method  by  which  heat  is  propagated  by  metals  and 
solids.  If,  on  the  other  hand,  each  person  as  he  received 
his  ticket,  passed  on  bearing  it  away  with  him,  and 
making  room  for  the  next  person,  that  would  be  an 
exact  analogue  of  the  process  of  convection,  the  mode 
by  which  heat  is  conveyed  in  fluids  or  gases.  It  will 
be  seen  at  once  that  circulation  is  the  essential  con- 
dition of  heat  transference  through  water. 


Now.  if  we  take  the  same  tube  of  water  which  we 
have  vainly  endeavoured  to  heat  from  the  top  down- 
wards, and  apply  the  source  of  heat  to  the  bottom  ; 
provided  the  heat  be  intense  enough  we  shall  find  that 
the  water,  unable  to  part  with  its  heat  by  conduction 
at  all,  and  in  the  absence  of  any  system  of  circulation, 
will  generate  steam  at  the  bottom,  and  very  soon  expel 
the  whole  contents  with  violence.  The  upward  and 
downward  currents  crowd  and  jostle  each  other  pre- 
cisely as  two  opposite-tending  bodies  of  people  would 
do  in  a  narrow  passage,  with  the  result  that  confusion 
ensues  and  the  weaker  body  is  driven  forth  by  the 
stronger.  Under  the  name  of  "  priming  "  the  phe- 
nomenon is  observable  in  many  steam  boilers.  Pur- 
suing the  analogy  one  step  further,  suppose  that  in 
the  passage  a  central  rail  or  partition  were  set  up, 
then  the  two  streams  of  people  would  be  able  to  pass 
each  other  in  an  orderly  and  peaceful  manner,  and  the 
essential  condition  of  circulation  would  be  achieved. 

In  a  type  of  steam  boiler,  less  used  now  than  formerly, 
there  were  vertical  tubes,  closed  at  their  lower  ends 
depending   from    the   roof   of   thejfirebox.     Into   each 


of  these  tubes,  which  were  only  about  two  inches  in 
diameter,  was  dropped  a  small  central  tube,  about  1  in. 
bore  which  served  the  purpose  of  the  rail  in  the  passage 
and  separated  the  ascending  and  descending  currents. 
If  this  inner  tube  ever  became  worn  out  and  dropped, 
away  from  the  little  tripod  winch  suspended  it,  the 
lower  part  of  the  outer  tube,  exposed  to  the  fierce 
heat,  and  receiving  no  water  became  red-hot  and  rapidly 
burnt  out.  A  similar  want  of  circulation,  though  not 
attended  with  such  bad  effects,  may  be  noticed  in  boilers 
with  internal  Hues.  In  a  Cornish  or  Lancashire 
boilers  the  water  near  the  bottom  may  be  nearly  cold 
for   hours   after   the  boiler  is  generating  steam  above  it. 


Convection  in  itself  is  the  effect  of  gravity.  The 
heated  particles  rise  through  the  surrounding  body  of 
water  in  virtue  of  their  lessened  specific  gravity  due 
to  expansion.  This  continues  until  steam  bubbles 
are  formed  in  the  water  at  the  source  of  heat,  when 
the  rate  of  displacement  becomes  much  more  rapid, 
as  the  mixed  current  of  steam  and  water  is,  of  course, 
still  lighter  than  the  heated  water  alone.  Heat 
continuing  to  be  applied,  this  formation  and  projection 
upwards  of  steam  bubbles  becomes  more  and  more  rapid, 
and,  provided  that  circulation  is  unimpeded,  may  go 
on  safely  without  overheating  the  boiler  plates  (if  the 
surfaces  are  clean)  even  though  exposed  to  the  most 
intense  heat.  

On  the  contrary,  when  circulation  is  hampered  and 
the  rising  steam  bubbles  are  unable  to  get  freely  away 
from  the  heating  surfaces,  a  film  or  layer  of  highly 
heated  steam  remains  in  contact  with  the  surface, 
causing  a  rise  in  temperature  of  the  plate,  sometimes 
to  a  dangerous  extent.  Should  this  continue,  the 
plate  or  tube  may  become  so  hot  that  the  water  cannot 
approach  it  at  all,  being  kept  off  by  the  emission  of 
radiant  heat.  Hutton  estimates  that  the  temperatures 
of  a  furnace  plate  from  which  the  water  is  being  re- 
pelled in  this  way,  may,  within  one  minute  rise  to 
1,100  deg.  F.,  a  condition  of  imminent  danger  to  the 
boiler  and  its  surroundings.  It  being  so  vitally  im- 
portant to  provide  facilities  for  circulation  in  a  steam 
boiler  we  may  conclude  the  best  of  all  heating  surface  in 
this  regard,  to  be  a  horizontal  plate  with  water  above 
as  the  roof  of  a  locomotive  firebox,  for  example, 
if  not  obstructed  by  bridge-stays  ;  and  that  the  worst 
form — if  indeed  it  can  be  called  heating-surface — is 
the  exact  converse  of  this,  namely,  with  the  heat 
above  the  water. 
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NAVAL  NOTES. 


WEEKLY    NOTES    OX    NAVAL    PROGRESS    IN    CONSTRUCTION    AND    ARMAMENT. 

(by  our  naval  correspondent.) 


GREAT     BRITAIN. 

N  inspection  of  the  machinery  of  the 
new  battleship  King  Edward  VII. 
was  held  by  the  Committee  of 
Machinery  Designs  last  week.  This 
vessel  is  undergoing  her  com- 
missioning trials  in  the  course  of  the 
next  few  days  or  so,  but  the  altera- 
tions to  her  furnaces  to  allow  of  the  consumption  of  oil 
fuel  will  not  then  be  complete.  She  has  already  satis- 
factorily passed  through  her  dynamo  trials.  The 
two  sister  ships,  New  Zealand  and  Britannia,  building 
at  Portsmouth,  are  progressing  rapidly.  The  former 
is  now  practically  ready  for  her  gunnery  and  steam 
trials,  all  her  armament  being  on  board,  and  the  bar- 
bettes finally  closed  in.  The  Britannia  is  now  in 
dry  dock,  having  her  side  armour  fitted  and  a  large 
staff  of  men  are  at  work  on  her. 

The  new  scout,  Sentinel,  has  undergone  her  steam 
trials,  and  made  a  speed  of  25-249  knots  with  17,500 
h.p.,  and  a  moderate  consumption  of  coal.  On  a 
special  trial  for  an  endurance  test,  she  succeeded  in 
steaming  at  full  speed  for  nearly  ten  hours. 

A  redistribution  of  the  destroyer  flotillas  in  the 
Mediterranean  has  been  carried  out,  and  there  are 
now  five  divisions,  four  based  on  Malta,  and  one  on 
Gibraltar.  The  composition  of  these  divisions  is — 
five  vessels  forming  a  working  flotilla  in  commission, 
a  reserve  of  three  vessels,  and  an  additional  reserve 
of  one  vessel.  The  main  object  of  this  redistribution 
is  [to  gather  together  as  far  as  possible  all  vessels  of 
the  same  type,  in  order  that  the  spare  parts  of  the 
machinery  and  boilers  may  be  interchangeable,  thus 
reducing  the  amount  of  new  fittings  and  parts  which 
each  parent  ship  will  have  to  store. 


The  new  French  Minister  of  Marine,  M.  Gaston 
Thomson,  has  announced  his  intention  of  inculcating 
a  vigorous  policy,  and  he  says  it  is  very  important 
that  France  should  have  the  best  types  of  vessel  only. 
M.  Thomson  does  not  come  to  his  duties  quite  un- 
acquainted with  naval  matters,  as  he  was  reporter 
on  the  naval  budget  for  1899,  and  was  serving  at 
the  time  M.  Rouvier  asked  him  to  take  the  portfolio,  as 


Vice-President  of  the  Extra   Parliamentary  Committee 
on  the  Navy. 

Progress  with  the  battleships  l>,  mocrtitie  and 
Repubiique  at  Brest  has  been  slow,  principally  on  account 
of  the  modifications  introduced  into  the  design  of  the 
former  vessel.  The  armoured  cruiser  Victor  Hugo 
has  had  her  masts  stepped,  and  she  is  now  in  dry  dock 
having  her  propellers,  submerged  torpedo  tubes,  and 
other  under-water  fittings  placed  in  position.  It  1" 
announced  that  in  thebattleshipsof  the  Repubiique  c\;t~- 
7'63-in.  guns  are  to  be  substituted  for  the  6.48-in.  guns 
originally  prescribed.  Further  it  is  stated  that  all 
these  vessels  are  to  be  supplied  with  large  tube 
Nicla'usse  or  Belleville  boilers. 

JAPAN. 

The  programme  of  Naval  construction  upon  which 
the  Japanese  Government  is  about  to  embark,  and 
which  is  to  be  carried  out  almost  in  its  entirety  in  the 
Japanese  naval  yards  is  an  ambitious  one,  and  the 
results  will  be  eagerly  watched  by  naval  engineers. 
The  actual  constitution  of  the  programme  has  been 
given  in  great  detail  by  one  newspaper  correspondent, 
and,  according  to  his  report,  the  following  is  the 
number  and  class  of  vessels  to  be  built  : — 

One  battleship  of  19,000  tons  and  i8'2i  knots 
speed,  at  Yokosuka  ;  two  armoured  cruisers  of  about 
10,000  tons  at  Kure  ;  a  number  of  destroyers  and 
torpedo-boats,  and  (to  be  acquired  by  purchase)  fifteen 
submarines. 

The  most  noteworthy  feature  about  the  programme 
after  the  enormous  displacement  of  the  battleship 
design,  is  the  armament  of  the  armoured  cruisers.  It 
is  reported  that  these  vessels  are  to  carry  four  12  in. 
guns,  as  main  armament,  and  yet  are  to  develop  a 
speed  of  20  knots.  How  this  plan  will  work  remains 
to  be  seen,  but  the  fact  that  no  other  nation  has  yet 
ventured  to  mount  four  such  enormous  pieces  as  the 
modern  12-in.  guns,  in  one  vessel  of  the  armoured 
cruiser  class,  argues  that  either  the  Japanese  have 
obtained  a  very  remarkable  design,  such  as  has  not 
even  suggested  itself  as  practicable  to  European  naval 
architects,  or  that  they  will  have  to  modify  their  plans. 
It  must,  of  course,  be  remembered  that  Japan  has  two 
vessels  under  construction  in  this  country,  the  Kaskima 
and  Katcri,  building  by  Yickers  and  ElswiCk  respectively. 


February  io,  1905. 


PAGE'S     WEEKLY. 


287 


OLYMP1A   MOTOR    SHOW. 


Till!  great  show  at  Olympia  opens   to-day,  and   it 
promises  to  be  not  only  representative,  but  to  some 
extent  at  least  international  in  character.      It  may  be 
said,  at  the  outset,   that   the  Society  of  Motor  Manu- 
facturers  and   Traders,   who   are   responsible   for   the 
exhibition    deserve    that    success   should    attend    their 
efforts  for  no  trouble   and   scarcely  anv  expense  has 
been  spared  to  give  the  show  a  suitable  setting.     The 
hall,  which  is  450  ft.  long  by  250  ft.  wide,  has  been 
levelled  by  the  removal  of  the  stage  and  arena,  and  a 
new  cement  floor  has  been  constructed.     This  space 
is  devoted  to  the  exhibition  of  motor-cars,  whilst  the 
annexe  is  being  utilised  for  motor-boats.     The  gallerv, 
which  is  40  ft.  wide,  and  over  a  quarter  of  a  mile  in 
circuit,  contains  the  exhibits  of  tyres  and  accessories . 
The  list  of  exhibitors  is  an  imposing  one,  not  only  in 
point  of  numbers,  but  from  the  fact  that  it  includes 
the  best   known  names  connected  with   motor  manu- 
facture,  and  some  of  the  exhibits  are  of  a  character 
which  call  for  detailed  notice  from  the  engineering  side. 
In  all  branches  of  motor  manufacture  advances  are 
to   be  recorded.     In   particular,    the   number  of  firms 
exhibiting   heavy   vehicles   attracts   attention   in   view 
of  the  developments  which  are  taking   place  -  in   con- 
nection with  this  important  branch  of  traction.     Some 
of   the   exhibits   in    this   section   are   of   a  particularly 
interesting   character,    and    will   be   noticed   in   future 
issues    of    Page's    Weekly,     The    Brush    Electrical 
Engineering  Company,    Armstrong,    Whitworth,    and 
Co..     Ltd.,    Thornycrofts'    Steam    Vehicle    Company, 


Daimler  Motor  Company,  Ransome,  Sons  and  Jefferies, 
and  Clarkson,  Ltd..  are  among  those  represented  in 
this  group  of  exhibits. 

In  the  annexe,  where  the  boat  exhibits  are  housed, 
the  name  of  Thornycroft  is  again  associated  with  an 
important  exhibit,  while  the  Wolseley  Company,  the 
Mitcham  Motor  Company,  Gaines  Reversible  Propeller 
Company,  the  Neptune  Motor  Company,  and  the 
Simms  Manufacturing  Company  have  stands  in  this 
section. 

The  exhibit  selected  for  notice  to-day  is  that  of 
Alldays  and  Onions  Pneumatic  Engineering  Company, 
one  of  the  oldest  engineering  firms  in  the  country. 

The  illustration  below  shows  the  chassis  of  Alldays' 
light  car.  The  frame  of  chassis  is  of  specially  light  yet 
strong  channel  steel.  The  motor  is  immediately  in  front 
of  the  dashboard,  fixed  in  a  vertical  position,  7  b.h.p., 
and  embodies  many  special  features.  Transmission 
is  by  means  of  the  simple  and  most  satisfactory  cardan 
shaft,  through  three  speeds  forward  and  reverse, 
change  speed  gear  box,  top  speed  driving  direct. 
The  speeds  are  changed  by  means  of  a  sliding  move- 
ment of  gear  wheels,  operated  by  one  lever  only  for  the 
four  gears.  The  cardan  shaft  conveys  the  power  from 
gear  box  to  back  axle  by  means  of  the  well-known  and 
most  successful  bevel  gearing,  a  steel  pinion  driving 
the  large  phosphor  bronze  wheel  fitted  to  differential 
box.  The  high  tension  system  of  electric  ignition 
is  used. 


CHASSIS     OF    LIGHT    CAR     BY    ALLDAYS    AND     ONIONS     PNEUMATIC     ENGINEERING     CO.,     LTD. 
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RUNNING-SHED     NOTES. 

By   J.   C.   R.  Adams. 


3  LARGE  and  increasing  proportion 
of  the  engines  now  built  are  fitted 
with  cylindrical  or  bored  out  guides; 
but  in  cases  where  two  or  four 
slide-bars  are  used  it  becomes 
necessary  to  carefully  examine  the 
guiding  flanges  of  the  cross- 
head  blocks  to  make  sure  that  they  are  not  too 
tightly  fitted  sideways,  in  which  case,  owing  to 
the  rapid  motion  of  the  cross-head,  heating  and 
cutting  or  abrasion  would  immediately  set  in.  It 
is  better  to  err  on  the  side  of  safety  and  allow 
a  little  side-play.  Particular  attention  should  be 
paid  to  seeing  that  the  lubrication  is  directed  to  the 
bars  upon  which  the  pressure  of  the  cross-head,  due 
to  the  angularity  of  the  connecting  rod,  comes  ;  that 
is.  of  course,  the  upper  pair  of  bars  if  the  engine  be 
running  '•inwards";  and  the  lower  pairs  of  bars, 
if  it  be  running  -  outwards."  Cast-iron  bars  and 
blocks,  made  from  the  same  metal,  if  lubricated  pro- 
perly, soon  acquire  a  hard  polished  surface,  and  need 
no  means  of  adjustment  if  the  wearing  surfaces  are 
large  enough  to  begin  with. 

It  goes  without  saying  that  the  guide  bars  must 
be  accurately  in  line  with  the  bore  of  the  cylinder, 
and  that  both  must  point  exactly  to  the  centre  of  the 
crank-pin.  The  axis  of  the  crank-shaft  also  must 
be  truly  at  right  angles  with  the  centre  line  of  the 
engine.  To  check  the  direction  of  the  axis  of  the 
cylinder  the  cover  is  removed,  and  a  thin  flat  steel 
bar,  is  fitted  diametrically  across  the  bore  of  the 
cylinder  at  each  end.  One  of  these  bars  carries  a 
V-shaped  notch,  and  the  other  a  V-shaped  project- 
mi;  point,  exactly  like  the  sights  of  a  gun.  Hie 
Inn  of  sight  should,  of  course,  cut  the  exarl  icntre 
of  the  crank-pin.  Having  thus  ascertained  that  the 
bore  of  the  cylinder  is  accurate  in  direction,  the  cen- 
trality  of  the  piston-rod  hole,  of  the  stuffing-box, 
and  of  the  cross-head  hole  (or  socKet  in  which  the  piston- 
rod  tits)  may  b(  demonstrated  in  like  manner  by  fitting 
a  httle  sight-bar  into  each  successively.  If  the  cross- 
head,    while  being   moved   back  and   forth   111   its   guide 


bars,  deviates  neither  to  the  right  hand  nor  to  the  left. 
the  engine  may  be  considered  true    50  far. 

The  crank,  which  has  been  all  this  tune,  set  with 
its  throw-journal,  or  crank-pin,  furthest  from  the  cylin- 
der, is  now  turned  through  half  a  revolution.  If  the 
centre  of  the  pin  still  remains  in  the  line  of  sight,  it 
may  be  taicen  that  the  squareness  of  the  mam  bearings 
with  respect  to  the  axis  of  the  engine  is  established. 
But  the  truth  of  the  cranK-throw  journal,  or  crank- 
pm  itself  remains  to  lie  proved.  For  this  we  shall 
require  the  connecting-rod.  This  being  put  in  place 
with  its  large  end  cottered  on  the  crank-pin  but  with 
its  small  end  free,  will  show  us.  on  the  crank  being 
rotated,  according  as  the  free  end  travels  in  a  straight 
line  or  otherwise,  whether  the  cranK-pin  is  perfectly 
true,  with  its  axis  of  the  crank-shaft  or  not. 

Having  passed  satisfactorily  all  these  tests  the  engine 
is  now  ready  for  steam.  For  the  ordinary  four  hours' 
tests  under  full  load  the  engine's  own  flywheel  is  utilised 
as  a  brake  pulley,  although  the  rim  would  soon  get 
uncomfortablv  hot  if  encircled  by  the  ordinary  brake, 
for  more  than  a  very  few  minutes.  As  a  matter  of 
practice  once  the  engine  has  shown  its  capability  of 
lifting  the  prescribed  brake-load,  and  the  indicator 
cards  have  been  taken,  the  brake  is  removed,  and  a 
long  lever  with  a  brake-block  resting  upon  a  fulcrum, 
giving  about  a  four-to-one  leverage  is  put  under 
the  rlvwheel  and  loaded  at  the  long  end  to  a  sufficient 
extent  to  give  roughly  the  required  resistance.  The 
advantage  of  this  is  that  the  flywheel  rim,  for  the  greater 
part  of  its  circumference  is  exposed  to  the  cooling  action 
of  the  atmosphere.  Of  course,  in  any  test  for  steam 
consumption,  or  where  it  is  necessary  to  measure  the 
brake  horse-power  developed  for  anj  length  of  tune 
the  flywheel  is  taken  off  and  a  special  wheel  with  deep 
flanges  on  the  inner  circumference  of  the  rim  substi- 
tuted. A  water  supply  is  fixed  up  delivering  into  this 
rim,  anil  a  small  spout  is  placed  -1.  .is  to  meet  t lie- 
rotation,  and  so,  as  it  were,  peel  or  turn  off  the  solid 
body  of  water  which  revolves  in  and  with  the  11111 
of  the  wheel  as  last  as  it  comes  in. 


I  I       i;y   10,  1905. 


PAGE'S     WEEKLY. 


289 


ENGINEER'S   BOOK   OF  THE   WEEK. 


MACHINE    TOOLS     AND    WORKSHOP     PRACTICE.' 


THl^  useful  publication  deals  with  a  branch  of 
engineering  in  which  new  developments  are 
constantly  taking  place,  and  the  author  may  serve  the 
purpose  of  keeping  not  only  the  student,  for  whose  use  it 
is  primarily  intended,  but  the  busy  professional  man 
acquainted  with  the  latest  methods  of  workshop  practice. 
One  must  keep  abreast  of  new  developments,  and  it 
is  common  knowledge  that  the  number  of  machine 
tools  is  rapidly  being  added  to.  with  a  consequent 
change  in  manufacturing  methods,  and  sometimes, 
indeed,  a  radical  departure  from  old  systems. 

It  is  true  that  in  the  columns  of  Page's  Weekly 
and  other  technical  publications  the  improvements 
which  are  being  effected  in  grinding  and  milling,  and 
turret  lathe  work  are  being  constantly  dealt  with, 
vet  a  text  book  which  cements  the  information  on  anj 
one  subject  is  to  be  warmly  welcomed.  The  main 
object  of  the  hook,  as  expressed  in  the  title,  is  to  explain 
the  construction  and  use  of  machine  tools  in  that  con- 
nected form  which  long  experience  of  practical  work 
and  teaching  has  proved  to  be  the  most  suitable. 

The  most  important  chapters  in  the  book  are  those 
dealing  with  measurement,  turret  lathes,  grinding 
and  milling,  and  these  have  been  illustrated  in  detail. 
Exact  measurement,  always  of  the  first  importance.  1 
becoming  more  than  ever  necessary  in  modern  mechanical 
workshop  practice,  owing  to  the  use  of  interchangeable 
parts  111  machine  construction.  Theoretically,  of  course- 
absolute  accuracy  is  impossible,  and  only  the  close 
I'proximation  can  be  obtained,  but  seeing  that  the 
ordinary  Whitworth  machine  measures  j^  of  a 
millimetre.  and  the  electric  micrometer  small 
dimensions  and  magnitude  of  the  order.  ,lmmt 
of  a  millimetre,  we  have,  at  least,  reached  a  point  in 
detecting  error  beyond  the  capacity  of  existing 
machines  to  correct,  and  may.  therefore,  rest  content. 

The   author  deals   with   turret   lathes   in   a   long   and 
interesting   chapter,    selecting    for   notice    the   Hartness 


Machine  Tools  and  Workshop  Practice  '  by  Alfred 
Parr,  with  an  introduction  by  William  Robinson, 
M.E.,  M.Inst.C.E.  With  500  illustrations.  Long- 
mans, Green  and  Co.     10s.  6d.  net. 


Flat  Die  type,  the  Alfred  Herbert  Gisholt,  Hexagon, 
the  Brass  Finishers'  and  Capstan  lathe,  and 
pointing  out  the  advantages  of  these  different  machines 
for  varying  classes  of  work.  Attention  is  properly 
directed,  however,  to  the  fact  that  success  in  the 
manufacture  of  machine  tools  demanding  accuracy 
depends  largely  upon  methods  which  will  produce 
better  work  than  the  lathe;  hence  the  necessity  to  linish 
the  work  by  grinding  with  emery-wheels  in  a  suitably 
designed  machine.  It  is  obvious,  indeed,  that  the 
introduction  of  hardened  spindles,  bearings,  etc., 
into  lathes,  milling  and  other  machines,  is  only  made 
possible  by  the  introduction  of  suitable  grinding 
machinery,  and  all  engineers  realise  not  onlv  the 
improvement  in  the  quality  ami  durability  of  the 
work  thus  brought  about,  but  what  is  of  equal, 
perhaps  of  even  greater  importance  in  these  days  of 
strenuous  competition,  the  great  saving  thus  effected 
in  the  cost  of  production.  As  a  matter  of  experience, 
some  materials,  such  as  soft  steel,  can  be  worked 
to  much  better  advantage  by  grinding  than  with  the 
lathe.  A  satisfactory  emery-wheel  is  a  very  important 
factor  in  the  production  of  good  work,  but  only  a  good 
variety  of  shapes,  sizes,  and  grades  of  wheels,  illus- 
trated in  the  book,  can  be  trusted  to  bring  out  the  full 
possibilities    of   grinding    machinery. 

The  illustration  show^s  a  Universal  lapping  and 
grinding  machine.  The  principle  on  which  this  machine 
depends  111  the  lapping  out  of  holes  in  the  use  of  a 
1  s  of  eccentric  spindles.  The  inner  one  carrying 
the  grinding  wheel  is  somewhat  less  in  diameter  than 
the  hole  to  be  ground,  and  revolves  at  a  high  velocity. 
This  grinding  wheel  is  brought  into  contact  with  the 
surface  of  the  hole  to  be  ground  by  adjusting  the  orbit 
(hi  which  it  revolves  and  which  orbit  revolves)  to 
the  necessary  extent,  which  is  accomplished  by  increas- 
ing the  eccentricity  of  the  spindles  bymeansof  the  band 
wheel  shown  111  the  illustration  on  fig.  8.  These 
movements  are  combined  with  an  adjustable  vertical 
reciprocating  motion  o!  the  whole  system  of  spindles, 
actuated  by  the  crank-rod  and  levers  (figs.  10, 
22  and  24),  for  the  purpose  of  traversing  holes  of 
.us  depths.  The  eccentric  orbit  is  adjusted 
centrally  with  the  hole  by  means  of  the  transVei 
ai   justment  on  the  head  stock  (fig.  3),  and  longitudinal 
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FIG.    I.       UNIVERSAL    LAPPING   AND    GRINDING    MACHINE. 


adjustment  on  the  main  table  (fig.  4).  this  table  having 
a  fine  adjustment  with  worm  and  wheel  (fig.  5)  which  is 
actuated  by  a  clutch  (fig.  6).  The  correct  position  is 
found  by  inserting  the  grinding  wheel  in  the  hole  and 
revolving  the  main  spindle  (fig.  7).  The  feed  is  obtained 
by  carefully  measuring  the  eccentricity  of  the  grinder 
spindle  by  turning  the  hand-wheel  (fig.  8)  at  the  top 
of  the  main  spindle,  which  is  then  fixed  in  position 
by  the  lock-nut  (rig.  9).  The  emery-wheel  can  be 
rai      I    by   lifting   the  connecting  roil   (fig.    10). 

The  milling  machine  is  not,  of  course,  by  any  means 
modern,  but  it  was  not  until  comparatively  recently, 
as  readers  willremember,  that  it  has  become  universally 
adopted   as  an   absolute   necessity   111    all   branches   of 


engine  construction  and  machine  building  trades. 
The  chapter  on  tins  subject  is  copiously  illustrated, 
and  will  well  repay  the  reader's  study.  The  remainder  of 
the  subject  matter  isarranged  under  thehead  ot  gearing 
and  gear  cutters,  filing  and  erecting  vice-work  and 
tool  forging  processes,  and  hydraulic  machine  tools 
and  the  final  chapters  deal  lucidly  with  transmission 
of  power  and  methods  of  working.  A  good  ind 
adds  to  the  value  of  the  work,  the  compilation  of 
v.  Inch  must  have  demanded  no  little  skill  in  the  selection 
of  material.  To  write  a  comparative!}  small  book  on 
so  large  a  subject,  and  yet  to  have  included  so  much, 
is  a  task  on  which  the  author  may  look  back  with 
s  itisfaction. 
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OUR    COLONIAL    RAILWAYS. 

SIERRA    LEONE,     LAGOS,     AND     THE    GOLD    COAST. 


HE  present     position      of     railway 
enterprise  in  British  West  Africa 
is  summed  up  in  a  report  draw  n 
up  by  Messrs.  Shelford  and  Son,* 
consulting  engineers,  and  included 
in  a  return  recently  presented  to 
Parliament. 
An     expedition     which      left      England     on     October 
25th,  [893,  lor  the   purpose  of   making  a   preliminary 
survey    was    the   first    active    step    taken    towards    the 
construction  of  railways  in  Sierra  Leone.     The  survey 
comprised  an  examination  of  the  route  from  Freetown 
Hastings,     Waterloo,     Songo    Town,     Rokelle.     to 
Bumban,    a   distance   of   some    120   miles   from    Free- 
town, the  route  being  that  followed  by  -Major  Festing 
during    his   expedition   in    18SS    and   proposed    by   him 
for  a  railway. 

The  same  party  also  examined  a  scheme  for  a 
light  railway  in  the  Sherbro  district  from  Bon  the  to 
Vlina  and  thence  to  Sembahun,  near  the  Liberian 
frontier. 

From  the  former  survey  it  was  evident  that  a 
line  from  Freetown  to  Songo  Town  would  form  a 
trunk  line  for  all  railways  in  the  colony,  in  whatever 
direction  they  might  eventually  spread  over  the 
interior.  This  portion,  32  miles  in  length, 
accordingly  authorised  in  September,  1895,  and 
construction  was  commenced  in  March,  1896.  A 
gauge  of  2  ft.  6  in.  was  adopted  for  reasons  of  economy 
in  spanning  the  numerous  ravines  traversing  the 
route   of  the  railway. 

With  regard  to  extensions  from  Songo  Town,  the 
result  of  Governor  Sir  Frederick  Cardew's  jonrnej 
through  the  colony  in  the  years  1S94  and  1895  showed 
that  a  more  productive  country  would  be  tapped 
by  a  line  to  the  south  of  that  to  Bumban,  and  upon 
his  recommendations  the  further  surveys  of  the  line 
were  undertaken  in  an  easterly  direction  via  Rotifunk 
Mano,  Bo,  and  Baiima,  towards  the  Liberian  frontier. 
The  extensions  have  been  since  carried  out  in  sections 
step    by    step,    the    route    finally    selected    being    that 

the  date  of  this  report,  Sir  William  Shelford,  KC.M.G.,  has 
■  L in:<  1  from  the  firm  of  Shelford  ant  Son,  and  the  business  of  that  nun 
has  been  carried  out  by  Sir  Benjamin  Baker,  K.C.B.,  K.C.M.G.,  LL.D 
K.R.S..  D.Sc.  (Past  President  of  the  Institution  of  Civil  Engineers)  ami 
Mr  Frederic  Shelford,  BSc,  M.Inst.C.E.,  under  the  style  of  "  Baker  and 
Shelford." 


shown      upon     the     accompanying     map      (page  292), 
accurately  as  far  as  Bo,  and  approxima  ely  to  Baiima. 

The  following  statement  gives  the  date  of  the  report 
upon  each  extension  of  the  main  line,  together  with 
the  dates  of  commencement  and  completion  of  each 
section : — 


C*>ce  traction. 

Distance 
in  Mil.*. 

Reported  upon 
iinrlti  Date. 

Rcmtktki. 

B^c. 

Finished. 

Freetown  —  Songo  Town 

32 

13  Aug.  1894 

Mar.    1896 

Dec.     1898 

Difficult  country. 
Eleven      large 

viaducts 

Songo   Town — Rotifonk 

23 

22  No»    1*»7 

Jnne    1*99 

Mar.     1900 

Hot  if  link — Bo      

80 

21  Dec.   1899 

Dec.     1900 

Oct.      1902 

Eo — Baiima 

87 

28Julj   1902 

Feb.     1903 

In      progresB.       51} 

miles  completed  tn 
February.  1904. 

Total 

222 

SIERRA     LEONE     MOUNTAIN     RAILWAY. 

A  suggestion  has  been  made  during  the  adminis- 
tration of  Major  Nathan,  R.E.,  that  residences  for 
officials  should  be  placed  upon  the  salubrious  heights 
above  Freetown  instead  of  hi  the  low,  unhealthy  town 
at  the  foot  of  the  hill,  and  as  a  result  the  construction 
of  this  line  as  a  steam  adhesive  railway  was  authorised 
in  August,  1902.  This  important  local  railway  is 
now  completed,  the  opening  having  taken  place  on 
March  1st,  1904.  It  starts  from  the  terminal  station 
of  the  main  line  in  Freetown,  and,  though  the  length 
is  not  great,  the  difficulties  were  considerable,  there 
being  a  large  quantity  of  excavation  in  hard  syeuite 
and  laterite,  and  much  work  to  be  done  in  the  streets 
of  Freetown,  which  are  not  well  adapted  to  the  laying 
of  a  railway.  The  gauge  is  the  same  as  that  of  the 
Sierra  Leone  Government  Railway,  viz.,  1  ft.  6  in. 
The  gradients  are  steep,  being  1  in  23  for  a  large  pro- 
portion of  the  route.  One  of  the  locomotives,  by  the 
Hunslet  Engine  Company,  used  on  this  line,  is  shown 
in  the  illustration  on  page  295. 

LAGOS. 

In  the  year  1893  Sir  Gilbert  Carter,  then  Governor 
of  Lagos,  made  an  interesting  and  important  journey 
through  the  "  hinterland  "  of  Lagos,  leaving  Ebute 
Metta  on  January  ;rd,  [893,  and  returning  to 
Lagos  on  April  4th,  having  visited  Otta,  Ifo, 
Itori,  Abeokuta,  Eruwa,  Iseyin,  Oyu,  Ogbomosho, 
Ilorin,    Ikerun,    Ilesha,    Oshogbo,    Erie,    Iwo,    Ibadan, 
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Jebu  Ode.JShagomo,  and  [korodu.  The  main  object 
of  this  mission  was  political,  but  during  the  expedition 
Sir  Gilbert  Carter  paid  special  attention  to  the  question 

of   railway    construct !    eventually    stated    that 

there  was  ample  room  for  encouragement  in  the 
prospect  of  a  railway  into  the  heart  of  the  Yoruba 
country,  and  lie  felt  sure  that  such  a  project  should 
be  proceeded  with. 

As  a  result  of  this  expedition  Mr.  W.  Shelford, 
M.Inst.C.E.,  was  instructed  to  carry  out  during  the 
dry  season  of  1894-5  a  survey  for  a  railway  by- 
alternative  routes,  and  a  reconnaissance  of  the  following 
routes  was  accordingly  made  :  ( 1 )  Lagos  to  Ilaro 
ia  I  ui  1  ;  (2)  Ilaro  to  Abeokuta  ;  (ja)  Otta  to  Owowo  ; 
(3)   Abeokuta    to   Ibadan  ;     (4)    Jebu    Ode    to   Ibadan  ; 

(5)  Epe    to     Jebu    Ode;     (5A)    Ejerin    to    Jebu    Ode  ; 

(6)  Ikorodu  to  Shagomo.  The  gauge  of  railway 
adopted  is  that  of  >  It.  6  in.,  which  is  in  use  m 
South  Africa,  Australia,  and  upon  the  Soudan  Military 
Railway,  and  can  almost  be  called  the  Standard 
Colonial  Gauge. 

The  dates  of  the  authorisation,  commencement 
and  completion  of  the  line  from  Lagos  to  Otta  and 
subsequent  extensions  are  given  below,  the  railway 
being  constructed  via  routes  1  (part),  j\,  j.  and  j 
mentioned  above. 


Section 

Dutaac* 
tfilm 

Autbiinasd 

Caajtraatinn. 

[l-  rair'Ej 

BegQQ 

Finished. 

Lagoa.Ott. 
Otia  Abeoknu 

Abeokuta-Ibatian 

30 
61 

Dec. 1895 

Dec.,  1896 

23June.lS98 

March,  1896 
Oct .  1897 
May.  1899 

S-i,t..  l.v'7 
April.  1899 
Dec.  1900 

'  nbl« 
raptioaa       occ 
due       to       mi 
DpUAttOM 

titer 

Tout 

125 

MAP    OF    THE    SIERRA    LEONE    TRUNK    LINE. 


The  Lagos  railway  works  include  the  construction 
of  the  Denton  Railway  Bridge  from  Iddo  Island 
to  the  main  land,  it  having  been  decided  to  place  the 
terminus  of  the  railway  upon  the  Island  of  Iddo,  to 
which  there  is  a  better  navigable  channel  for  steamers 
through  the  Lagoon  than  to  the  mam  land.  A  map 
of  the  railway  is  shown   on   pagi     ■  4 

CARTER-DENTON     ROAD     BRIDGES. 

It  was  decided  in  September,  1895,  before  the 
railway  was  authorised,  to  construct  a  road  bridge 
from  the  island  of  Lagos  across  the  tided  lagoon  to 
Iddo  Island.  This  is  called  the  "  Carter  Road 
Bridge,"  It  is  2,600  ft.  111  length,  and  is  carried  on 
screw  piles  over  So  It.  long.  The  stn 
currents  depth  of  mud  and  running  sand  through 
which     the     piles     had     to     be    driven      to     obtain 
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a  fcundation  added  to  the  difficulties  of  the  work. 
A  road  across  Iddo  Island  leads  to  another  shorter 
bridge  stretching  from  Iddo  Island  to  the  main  land, 
thus  completing  the  communication.  This  is  called 
the  "  Denton  Road  Bridge."  and  is  917  ft.  in  length. 

The  Carter-Denton  Road  Bridges  have  no  con- 
nection with  the  railway,  which  was  not  authorised 
until  December.  1895.  They  were  promoted  by 
Sir  Gilbert  Carter,  former  Governor  of  the  Colony, 
with  a  view  of  affording  a  much-needed  means  of 
communication  between  Lagos  Island  and  Iddo 
Island,  and  thence  to  the  mam  land  for  foot  passengers, 
horsemen,  and  vehicles.  The  need  for  the  Carter 
and  Denton  Road  Bridges  is  demonstrated  by  the 
fact  that  an  average  of  no  less  than  50,000  persons 
cross  between  the  island  and  the  main  land  in  a 
single  week,  of  whom  as  vet  but  a  small  percentage 
continue  their  journey  upon  the  railway-  The  public 
are  sometimes  inclined  to  consider  the  bridges  as  a 
part  of  the  railway,  and  to  include  their  cost  in  the 
cost  of  the  railway.  This  is  an  error,  as  the  bridges 
actuallv  compete  with  the  railway  to  some  extent. 
Communication  between  the  railway  terminus  and 
the  town  of  Lagos  is  established  by  means  of  a  2-ft.  6-in. 
steam  tramwav  which  crosses  the  Carter  Bridge  and 
runs  to  the  doors  of  the  traders'  stores  in  Lagos. 

THE     GOLD     COAST. 

The  construction  of  a  railway  from  Sekondi  to 
Tarkwa  was  commenced  early  in  1898,  but  owing  to 
objections  to  the  selection  of  Sekondi  as  the  port 
which  were  pressed  very  strongly  upon  the  Govern- 
ment, work  was  suspended  until  the  Secretary  of 
State  in  July,  1898,  held  a  conference  at  the  Colonial 
Office  with  those  interested,  at  which  it  was  decided 
to  adhere  to  the  original  proposals,  and  the  actual 
period  occupied  in  the  construction,  after  the  decision 
that  Sekondi  was  to  be  the  starting  point,  was  34 
months,  during  which  a  base  with  landing  jetties,  start 
quarters,  workshops,  running  sheds,  carriage  sheds, 
turntable,  etc.,  was  established  at  Sekondi,  a  place 
formerly  consisting  of  a  few  mud  huts,  difficult  of 
access,  and  with  no  accommodation  whatever.  This 
work  was  cariied  out  in  the  face  of  three  wet  seasons, 
a  prolonged  scarcity  of  labour,  and,  finally,  theAshanti 
war. 

The  Tarkwa-Kumasi  extension  was  authorised 
on  a  route  which  for  the  first  60  miles  or  thereabouts 
was  diverted  from  that  which  Mr.  Fred.  Shelford 
had  examined  in  order  that  it  might  serve  the  Wassau. 
Abosso,  Cinnamon  Bippo  and  other  mines,  and  was 
begun  in  June,  1901.  The  rails  reached  Obuassi 
<86  miles)  on  December  20th,  1902,  and  Kumasi 
{128    miles)  on   September    30th.    1903.     The   erection 


of   permanent   bridges   and   completion    of   baUasting 
were   finished   to   Kumasi  on  March   31st,    1904,   upon 


way   was 
D  e  p  ar  t- 

Obuassi 

8C<     miles 

ing     and 

'      a  v  e  ra  g  e 

The      ex- 

Kumasi 

fmm"  rate  from 

4' 8   miles  per 

countered     in 

African      rail 

fa7»jo   numerous  and 

and  must  be  taken 

paring  the  results 

other  parts  of   the 


which  date  the  completed  rail- 
transferred  to  the  Open  Lines 
mem . 

The  time  occupied  in  reaching 
was  18  months  in  all,  during  which 
of  line  comprising  very  heavy  clear- 
earthworks  were  constructed  at  an 
rate  oi  4,  miles  per  month, 
tension  of  the  line  reached 
nine  months  later,  the  average 
1  irkwa  to  Kumasi  being  ««««£«»i 
month. 

The      difficulties      en- 

OBt 

constructing  the  West 
ways  have  been  very 
peculiar  to  the  country,  mi 
into  account  in  com- 
with  those  obtained  in 
world. 

In  order  to  pro-     «/««»?fr<S~  .vide      against      the 

disastrous  effect  of  the  \  **  West  African 
climate    upon     railway      S  employees  who  are 

specially  exposed  to  the  l»»*  weather,  both  heat 
and  rain,  at  all  hours  /""""  of  the  day,  an  eight 
mon  t  hs'  service  ormll  J  was  instituted,  carrying 
u- 1 1  li  it  four  jlm>*«<>  months'  absence  on 
leave  from  the  4feH ^  Colony  on  half -pay. 
Efforts  were  ^Cm.,    made  to  extend  the  period  of 

service,  but    \  if  resulted      only      in      increased 

sickness. 

Elaborate 
organised 
been  found 
cation  oc- 
m  e  n  t  s 
health  bet- 
but 

TARKWA 

i    n 

m  e  n  t    . 

greatly 

maintaining 

in        the       con- 
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»*■  medical  arrangements  have  been 
upon  each  railway.  It  has 
m  rtLLcr  that  men  of  superior  edu- 
cupying  the  superior  appoint- 
upon  the  railways  keep  their 
"°"°  ter  than  those  in  the  lower  grades, 
theconstant  changesevery  few  months 
the  personnel  of  each  appoint- 
from  the  highest  to  the  lowest,  has 
increased  the  difficulty  of 
continuity  of  administration 
struction  of  the  works 
some  cases  >«"""'  tropical  showers  have 
fallen  to  the  amount  «\  of  4  to  5  in.  at  a 
time,   and    upon    the  Gold  \"»«'  Coast     in 

June.    1 90 1,   no    less    than  V/^P'    3°  inches 

(2  ft.   6  in.)    of   rain   fell    in  JEBBSS^^^^ 


the  month 
than     the 


HKKDMir 

— an  amount  equal  to  more 

average  total  rainfall  of    the       ^<  0>     United       King- 
s'1 
dom  m  one  year. 

This   has   added   greatly   to   the   difficulties   of  con- 
struction.    At  Sierra  Leone,  owing  to  the  occurrence 
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of  laterite,  the  difficult}  has  been  little  felt;  but  .it 
Lagos,  owing  to  the  alluvial  nature  of  the  soil  in  the 
neighbourhood  of  the  Lagos  lagoons,  not  a  single 
hard  stone  the  size  of  a  marble  could  be  found  until 
over  50  miles  from  the  coast  ;  consequently  all  the 
ballast,  amounting  to  over  2,000  tons  per  mile,  had 
to  be  railed  from  near  Abeokuta.  Upon  the  Gold 
Coast  the  difficulty  has  been  even  greater,  as  ballast 
has  been  essential  to  the  road  which  traverses  a  country- 
subject  to  heavy  rainfall,  densely  forested,  and  with 
a  soft  clay  soil.  Rock  or  gravel,  however,  was  reported 
as  very  difficult  to  find  in  convenient  positions  near 
the  railway  and  where  it  could  be  economically 
extracted.  Hard  rock  does  not  often  occur  at  a  less 
depth  than  50  to  100  ft.,  as  is  shown  by  some  mining 
shafts,  and  such  a  depth  is  of  course  prohibitive  for 
ballast     purposes.      It     was    necessary     to     adopt     the 
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expedient  of  collecting  boulders  from  the  bush,  by 
contract  with  the  natives,  and  breaking  them  up  for 
ballast.  The  total  amount  required  tor  the  Gold 
Coast  Railway  amounted  to  some  500,000  tons,  and 
considerable  absorption  has  taken  place  owing  to 
the  necessity  for  pushing  the  permanent  way  over 
new  banks  before  they  had  been  more  or  less  con- 
solidated by  a  season's  rainfall. 

SHIPPING     AND     LANDING     DIFFICULTIES. 

Over-carriage  of  materials,  damage  to  the  same, 
and  the  loss  of  ships  carrying  large  consignments  of 
railway  materials,  have  added  greatly  to  the  difficulty 
of  providing  the  materials  in  proper  time  and  order, 
especially  as  it  has  only  been  possible  to  ship  small 
quantities  in  each  steamer  in  order  not  to  congest  the 
wharves  and  piers  available,  or  to  hamper  the  shipping 
company's  landing   arrangements. 

At  Sierra  Leone  the  wharf  accommodation  is 
extremely  limited,  though  the  harbour  is  otherwise 
good.  At  Lagos  it  is  necessary  to  tranship  all  cargo 
at  Forcados,  some  150  miles  beyond  Lagos,  into 
branch  boats,  which  return  and  cross  the  Lagos  Bar. 
On  the  Gold  Coast  at  Sekondi  all  materials  have  had 
to  be  discharged  into  surf  boats  and  lighters  in  the 
open  roadstead.  The  lighterage  is  in  the  hands  of 
.Messrs.  Elder,  Dempster  and  Co.,  and  small  con- 
signments have  been  necessary  to  prevent  delay 
to  the  steamers  or  congestion  of  the  lighterage 
plant. 

It  should  be  understood  that  none  of  the  railways 
have  been  undertaken  as  a  whole,  the  work  having 
been  carried  out  in  each  case  tentatively  by  sections, 
an  interval  frequently  occurring  between  the  com- 
pletion of  one  section  and  the  authorisation  of  the 
next  and  in  all  cases  the  authorisation  of  the  work 
by  sections  has  rendered  impossible  an  organisation 
suitable  for  the  rapid  construction  of  the  whole.  This 
cautious  policy  has  no  doubt  been  the  wisest  for 
each  colony  to  adopt,  but  has  been  detrimental  to  an 
ever-increasing  rate  of  progress,  which  would  have 
been  realised  if  from  120  to  220  miles  of  railway  had 
been  undertaken  at  a  time. 

The  influences  militating  against  rapid  progress 
of  railway  construction  in  West  Africa  are,  the  want 
of  landing  facilities,  sickness  of  staff,  and  absence 
of  continuity  of  control  due  to  climate,  excessive  rain- 
fall, and  the  physical  obstruction  of  the  dense  tropical 
f  ,iest  rendering  survey  very  slow  and  requiring  heavj 
labour  in  clearing,  and  by  the  necessity  for  carrying 
on  the  entire  work  and  conveying  all  the  materials  from 
one  basi 
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COST     OF     CONSTRUCTION. 

In  considering  the  cost  of  the  construction  of 
railways  in  West  Africa  it  is  necessary  to  recoll'-ct 
that  they  have  been  cuned  through  dense 
tropical  forest  in  what  is  generally  recognised  as  the 
worst  climate  in  the  world,  necessitating  very  short 
tours  of  service  and  constant  changes  of  staff  in  every 
grade  ;  with  very  heavy  rainfall  ;  with  scarcity  and 
inferiority  of  unskilled  labour  and  the  complete 
absence  of  skilled  labour  ;  with  considerable  landing 
difficulties  ;  and  the  necessity  of  carrying  on  con- 
struction  entirely   from   one   base,   owing   to   absence 


of  road  or  path  of  any  description  to  facilitate  the 
transport  of  materials  in  advance  of  railhead.  Further 
allowance  must  be  made  for  the  native  revolts  and 
military  operations  which  have  occurred  in  each  case, 
causing  interruptions  and  disorganisation.  The 
table  on  page  296  shows  the  cost  of  the  British  West 
African  Government  Railways  compared  with  other 
railways  in  Africa  and  in  British  Possessions. 

From  these  details  it  will  be  seen  that  railways  aggre- 
gating 522  miles  in  length  have  been  successfully 
constructed  in  the  face  of  the  difficulties  enumerated, 
and  in  the  cases  of  Lagos  and  Gold  Coast  with  scarcity 
of  ballasting  materials. 


ONE    OF    THREE     ENGINES    SUPPLIED     FOR    WORKING     THE    TRAFFIC     ON     THE     SIERRA     LEONE 

MOUNTAIN     RAILWAY,     WEST    AFRICA. 


The  engines  were  designed  by  Messrs.  Baker  and  Shelford,  Westminster,  engineers  for  the 
railway,  and  constructed  by  the  Hunslet  Engine  Company,  Ltd.,  Leeds.  The  cylinders  are  9jin. 
diameter  by  12-in  stroke,  the  coupled  wheels  2  ft.  diameter,  and  the  wheel-base  7  ft.  6  in.  The 
outside  "  Walschaerts "  valve  gear  is  controlled  by  reversing  gear.  The  boiler  is  of  steel, 
with  copper  fire-box  and  brass  tubes,  the  total  heating-surface  being  220  square  feet,  while  the  fire- 
grate area  is  4J  square  feet.  A  double  spark-arrester  is  fitted  to  the  smokebox.  As  it  was  desirable 
to  keep  down  the  weight  of  engine  and  provide  only  sufficient  for  one  journey,  the  tank  capacity  is 
only  of  140  gallons.  The  working  steam-pressure  is  160  lb.  per  square  inch,  and  the  engine  is  fully 
equipped  with  modern  fittings.  It  has  "Combination"  injectors,  steam  and  hand  brakes,  and 
vacuum  brake  for  the  train,  4  sandboxes,  a  double-roofed  cab,  cowcatcher,  and  the  standard 
central  buffers  of  the  Sierra  Leone  Railways.  The  weight  in  working  order  is  11  tons  11  cwts., 
equally  distributed  on  the  six  coupled  wheels,  and  the  empty  weight  is  9  tons  16  cwts. 
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CATALOGUE   COVER   DESIGN. 


Sierra  Leone  :— 
1st  wet  ton 
2nd  section 
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The  following  tabic  shows  the  actual  rate  of  pi    - 
cif  each  railway  :  — 
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The  rate  of  construction  compares  favourably 
with  other  railways  in  tropical  Africa,  with  the 
sole  exception  of  the  Uganda  Railway,  winch  had  the 
advantage  of  being  authorised  and  organised  as  a 
whole  and  not  in  tentative  sections. 
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:ssrs.  Richardsons,  Westgarth  and  Co.,  Ltd.,  ot  Hartle- 
pool, haw  designed  for  their  "  Nesdrum  '  Water-Tube 
Boiler  Catalogue  a  ever  which  is  significant  and  at 
the  same  time  pleasing  to  the  eye.     The  type  and  nest 


"  H  tedium" 


y;liii':ll[l*g 


Sfeaxtfepoot. 


of  tubes  are  embossed,  the  latter  being  rendered  in 
grey  and  gold,  while  vermilion,  on  a  rose-pink  back- 
ground, is  employed  for  the  script  lettering.  The 
pamphlet  is  tied  with  a  red  silk  cord. 
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The  lower  design  shows  the  simple  yet  effective  arrange- 
ment of  the  cover  chosen  by  Messrs.  Meldrum  Brothers. 
Ltd.,    for    their   new    pamphlet    on    "The    Simplex 
Destructor  of  the  hospital  type 
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FilNING    NOTES. 


Mining-  Records. 

The  output  of  coal  in  Queensland  for  1903  amounted 
to    507,81   1    tons,  valued  at    £104,708,   being  the  largest 
yet    recorded    with     the   exception   of    1901,    when    the 
-.  •<  ras,  value  -    I 

Statistic  issued  by  the  German  Iron  and  Steel 
Institute  show  that  last  year's  production  of  pig  iron 
was  the  highest  on  record,  the  output  of  all  classi  -. 
amounting     to     10,103,941     tons,     as    compared     with 

oal,  lignite,  coke,  and 
briquettes  showed  a  large  increase  over  1903,  the  former 
advancing  iron  .   576  tons  in  1903  to  121    1    ... 

tons  in  1904, 

The  twentieth  United  States  Geological  Surveys 
annual  report  on  the  mineral  resources  of  the  country, 
containing  the  statistics  for  the  year  1903.  is  now- 
available,  and  shows  that  the  total  -value  of  their  mineral 
production  exceeded  $1,000,000,000.  The  exact  figures 
were  Si. 4  72  >,  as  compared  with  $1,260,509,738 
xn  1902 — a  gain  of  12*63  Per  cent.  The  value  of 
American  iron  ore  in  1903  was  $344,350,000  ;  the 
value  of  the  coal,    $503,724,381. 

Goid  Mining  in  Peru. 

The  mineral  wealth  of  Peru  has  frequently  been  the 
subject  of  comment  in  Page's  Weekly.  In  a  recent 
number  of  the  Mining  Magazine,  Mr.  Enrique  Lavoza 
-  attention  to  the  wide  distribution  of  gold  in  that 
country.  As  to  the  hydraulic  method  of  mining 
with  giants  am!  sluices,  which  have  been  so  much 
employed,  he  says  that  the  most  important  of  the 
new  installations  is  that  of  San  Antonio  de  Poto, 
which  in  1903  produced  an  output  of  222  169  lb. 
In  the  near  future,  the  hydraulic  method  will  probably 
convert  this  neighbourhood  into  one  of  the  world's 
principal  centres  of  production.  The  sands  of  all 
the  rivers  of  the  eastern  slope  of  the  Cordillera  carry 
gold  in  enormous  quantities.  During  the  period  of 
jow  water,  the  natives  are  accustomed  to  pave  the 
dry  river  beds  with  stones  ;  during  the  high  water 
the  rivers  cover  these  stones,  depositing  particles  of 
gold  in  the  interstices,  and  when  the  period  of  low- 
water  returns  the  Indians  collect  many  ounces  of  gold 
nuggets.  The  production  obtained  by  this  rudi- 
mentary method  in  1903  reached  631-008  lb.  troy. 

Mica  Production. 

Though    mica   is    an   exceedinglv   widely    distributed 

mineral,     the    occurrences    of    commercial    value    are 

x^eptional.     Out   of   seven   varieties   three   only   have 

ommercial   value,    their   relative   importance    being 


that  of  the  order  in  which  they  are  named — Muscovite 
or     potash-alumina-mica,      Phlogopite     or     magnesia- 
mica,     and     Biotite     or     iron-magne^ia-alumina-mica. 
Different     varieties     of     Muscovite     are     distinguished 
by   their  colour,   and   are   as   follows  :     ruby,   obtained 
from  Bengal,  Nellore,  the   Nilgris,   and    Brazil  ;    brown 
obtained  from  German  East  Africa  ;   yellow,  obtained 
from  Bengal  ;    green,  obtained  from   Nellore,   German 
East    Africa,    and   Brazil  ;     and   white     obtained   from 
Bengal.     Phlogopite  is  obtained   from   India,    Ceylon, 
Canada  and  Brazil.      Mica  occurs  in  veins  and  ordinary 
mining  methods  are  employed  in  wondng  it  ;    overhead 
stoping   however,  is  advocated,  as  in  this  case  the  mica 
is   recovered   undamaged   by   wet.     The    imports    into 
this  country  in   1902  were   1,068  tons,  and  in  the  suc- 
ceding  vear   i.oii   tons,  with  an  average  value  of 
and  CS7     per  ton  respectively,  while  the  United  States 
for  the  same  years  too£  878  and  802  tons. 

Endless  Ropa  Haulage  in  India. 

The  last  annual  report  of  the  Chief  Inspector  of 
Mines  in  India,  states  that  endless  rope  haulage  is 
installed  at  three  colleries,  viz. ,  ( 1 )  at  Warora,  in  the 
Central  Provinces ;  (2)  at  Jamadoba,  in  the  Jherria 
coal-field  ;  (3)  at  Raniganj.  At  Warora  the  tubs  are 
hauled  up  an  incline  to  the  pit  bottom  only,  and  are 
taken  up  the  pit  in  cages.  At  Jamadoba  the  tubs 
are  hauled  right  up  two  of  the  main  inclines  to  the 
surface  and  on  to  the  screens.  This  installation  is 
quite  new,  and  it  will  be  interesting  to  see  how  it 
compares  with  the  usual  main  rope  haulage  out  of 
inclines,  (1)  with  regard  to  the  comparative  cost, 
and  (2)  with  regard  to  the  comparative  amount  of  coal 
which  can  be  raised  at  one  incline  per  day.  It  is 
possible  that  the  endless  rope  may  prove  to  be  the 
best  method  of  dealing  with  a  large  output  from  one 
incline.  The  endless  ropes  haul  out  of  the  side  levels 
as  well  as  up  the  inclines,  the  branch  being  worked 
off  the  main  rope  by  clutch  gearing.  And  there  are 
also  two  landings  or  attaching  points  in  the  No.  4 
incline.  The  tubs  are  attached  to  the  ropes  by  means 
of  a  simple  and  effective  clip  that  automatically 
releases  the  tubs  at  the  ends  of  the  inclines.  The 
inclination  of  the  seam  is  1  in  8,  rope  speed  two  miles 
an  hour,  and  the  plough  steel  wire  ropes  are  2%  in 
111  circumference.  The  driving  pulleys  are  the  Thorn  - 
cliffe  clip  type,  8  ft.  diameter.  In  the  inclines,  self 
acting  stop-blocks  have  been,  or  are  being,  fixed  at 
intervals  of  50  ft.  to  arrest  any  runaway  full  tub  that 
has  from  any  cause  become  detached  from  the  ropes- 
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pkOFESSOR  W.  ROBINSON,  chief  of 
the  mechanical  and  electrical  engineerint; 
department  of  the  University  College  of  Not- 
tingham, was  born  at  Burt,  near  Londonderry. 
December  28th.  185S.  He  was  educated  at 
the  Academical  Institution.  Londonderry,  at 
the  Magee  College.  Deny,  and  in  187(1  he 
matriculated  at  Queen's  College.  Belfast.  After 
two  years  of  study  in  the  Faculte  des  Sciences. 
University  cf  Geneva,  he  ccmpleted  the  three 
years'  course  in  civil  and  mechanical  engineering 
at  Belfast. 

In  1881  he  graduated  as  Bachelor  of  Engineer- 
ing, civil  and  mechanical.  At  this  degree 
examination  he  secured  first  place  in  the  Queen's 
University  of  Ireland  in  the  engineering  subjects, 
and  also  in  mathematical  physics,  chemistry, 
geology  and  mineralogy.  He  was  awarded  first- 
class  honours,  with  the  gold  medal  and  first 
Peel  prize,  and  subsequently  the  senate  of  the 
university  conferred  upon  him  the  honorary 
degree  of  Master  in  Engineering. 

After  graduation.  Mr.  Rcbinson  was  engaged 
in  practical  engineering  work  in  Ireland.  In 
1882  he  became  assistant  to  Professor  Perry- 
in  London.  Before  the  City  and  Guilds  of 
London  Technical  College,  Finsbury.  was 
opened  in  1883.  he  was  appointed  chief  assistant 
in  the  department  of  Mechanical  Engineering 
and  applied  Mathematics.  At  the  end  of  about 
two  years  he  resigned  his  post  for  the  purpose 
of  gaining  more  experience  in  practical  engineer- 
ing, and  again  entered  the  service  of  Professors 
Ayrton  and  Perry,  who,  at  that  time,  were 
carrying  on  a  large  practice  as  consulting  and 
manufacturing  engineers.  During  1886,  with 
the  same  object  in  view,  he  was  engaged  by 
Messrs.  Latimer-Clark.  Forde.  and  Taylor, 
where  he  had  experience  in  the  manufacture, 
testing,  and  laying  of  submarine  telegraphic 
cables.  He  went  on  the  West  African  cable- 
laying   expedition,   and   assisted   in   the   super- 


vision of  the  laving  oi  various  sections,  landing 
and  testing  the  cable  after  its  completion. 

In  Januaiy,  1887.  Mr.  Robinson  returned  to 
the  staff  of  the  City  and  Guilds  of  London 
Technical  College  as  senior  demonstrator  and 
lecturer  under  Professor  Silvanus  P.  Thompson. 
in  the  Department  of  Electrical  Engineering 
and  Applied  Physics. 

In  July,  1890.  he  was  appointed  to  the  position 
he  now  holds  as  professor  of  engineering  at  the 
University  College.  Nottingham.  He  has  charge 
of  all  the  engineering  classes  of  the  College, 
and  has  arranged  systematic  courses  of  in- 
struction in  the  workshops,  laboratories,  and 
drawing    office. 

In  1890  Professor  Robinson  published 
"Gas  and  Petroleum  Engines" — a  well- 
known  text- book  on  the  internal  combustion 
engine.  He  was  amongst  the  first  to  si  1 
in  the  modern  form  of  petroleum  oil  en- 
gine a  handy  self-contained  and  economical 
prime  mover.  In  1891  he  was  awarded  a  silver 
medal  by  the  Society  of  Arts  for  his  lecture 
giving  some  of  the  results  of  his  <  ai  ly  rest  arches 
on  the  "  Uses  of  Petroleum  in  Prime  Movers  ": 
and  at  the  Society's  request  he  delivered  a  course 
of  Cantor  lectures  on  the  same  subject  early  in 
rS()2.  Professor  Robinson  has  devoted  special 
attention  tc  the  developmpnt  of  different  types 
of  the  internal  combustion  engine,  and  has 
tested  and  reported  on  many  gas  and  oil  engines, 
petrol  engines  for  motor-cars,  gas  produceis. 
steam  boilers,  dynamos,  and  electric  light  and 
power  installations.  He  is  often  consulted 
on  special  questions  concerning  internal  com- 
bustion motors  by  engineers  in  England,  Europe 
and  America. 

l'i  >Uss<;r  YV.  Rcbinscn  is  a  member  of  the 
Institution  cf  Civil  Engineers,  a  member  of  the 
Institution  of  Mechanical  Engineers,  a  membei 
of  the  Institution  of  Electrical  Engineers,  and  a 
Fellow  of  the  Physical  Society  of  London. 
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Sir   William   Preece  on   the   Navigation   of  the   Nile. 


fetf^,, 


HE  Nile  has  been  very  much  in 
evidence  lately,  but  we  have 
heard  a  great  deal  about  irriga- 
tion and  very  little  about 
navigation.  Mr.  William  Preece 
has  brought  his  experience  of 
fifty  years  to  bear  upon  this  important 
aspect  of  the  Nile  question,  and  his  conclusions 
were  stated  in  the  course  of  a  valuable  paper 
contributed  last  week  to  the  Society  of  Arts. 
Sir  William  dealt  principally  with  the  question 
of  the  navigation  of  the  Nile  from  Assouan  to 
the  sea,  that  is,  the  regulation  of  its  currents, 
depth  of  water,  channels,  and  banks,  so  that  the 
motion  of  its  boats  shall  be  possible  in  all  times 
and  seasons  both  up  and  down  stream.  The 
Nile,  he  says,  is  virtually  embanked  from 
Assouan  to  the  sea.  It  is  practically  a  canal, 
and  should  be  treated  as  a  canal.  The  following 
paragraphs  briefly  summarise  his  views  :— 

The  chief  point  for  careful  consideration  appears 
to  me  to  be  not  only  the  control  of  the  water,  but  the 
control  of  the  silt.  Thirty  thousand  tons  of  valuable 
mud  are  lost  in  the  sea  every  year,  and  the  rise  of  the 
bed  of  the  river  in  the  Delta  is  a  very  serious  question. 
Navigation  is  thus  checked,  but  the  remedv  is  at  hand. 
The  outlets  are  to  be  cleared  by  dredging.  More 
sediment  will  be  utilised  on  the  land.  Currents  will 
be  regulated  by  storage  and  barrage.  Floods  will  be 
under  better  management.  But  what  is  mcst  urgently 
needed  is  the  protection  of  the  banks,  the  training 
of  the  river,  its  maintenance  in  well  defined  limits,  a 
depth  navigable  in  all  seasons,  and  a  call  on  Nature 
to  assist  man  to  regulate  this  precious  water  com- 
munication for  his  daily  service. 

The  principal  problem  to  be  solved  is  how  to  secure 
that  the  Nile  shall  maintain  its  own  current  at  a 
greater  velocity  than  that  which  causes  settlement 
and  so  maintain  the  depth  of  the  river,  and  how  to 
prevent  the  increase  of  this  velocity  so  as  to  save  the 
erosion  of  the  banks.  The  Assouan  dam  has  shown 
how  to  do  it,  and  the  Wadi  Rayan  appears  to  be  an 
eligible  depression  to  enable  a  second  reservoir  of  the 
same  storage  capacity  to  be  installed.      It  is  a  matter 


under  discussion,  and  serious  objections,  geological 
and  financial,  have  been  urged  against  its  adoption  ; 
but  let  us  hope  thai  these  objections  will  disappear 
1111  ler  careful  scrutiny  and  survey;  for  no  more  eligible 
position  could  possibly  be  secured  for  such  a  desirable 
scheme  to  supplement  the  Assouan  reservoir,  for  it 
would  reduce  the  cvapnr.it  hhi  ditticultv  to  a  minimum. 

The  works  which  Sir  William  considers 
necessary  to  improve  trie  navigation  of  the 
Nile  are  thus  detailed  : — 

1.  The  removal  ot  obstructive  banks  and  shoals. 
It  has  been  found  in  the  Severn  that  the  removal  of 
shoals  (submerged  banks)  and  deepening  the  bed 
of  the  river  by  dredging  has  led  to  a  marked  increase 
in  the  flood  discharging  power  of  the  river.  The 
navigation  has  also  been  greatly  improved. 

2.  The  river  banks  in  certain  places  where  they  are 
subject  to  erosion  want  to  be  well  pitched  to  prevent 
this  erosion,  and  to  maintain  the  proper  direction  cf 
the  current.  An  admirable  system  of  pitching  i~ 
to  be  seen  near  the  landing  stage  as  Asyiit. 

3.  Quays  want  tc  be  built  at  all  towns  where  com- 
merce is  active,  goods  are  landed,  and  -passengers 
embark  and  disembark. 

4.  Shadiifs  and  Sakias  require  to  be  abolished, 
especially  the  former. 

5.  Training  walls  are  needed  to  direct  currents  in 
useful  directions.  The  following  conclusion  was 
adopted  by  the  Seventh  International  Congress  of 
Navigation  at  Washington  in  1898  : — 

"  The  increase  ot  nepth  effected  by  dredging, 
combined  with  the  rectification  of  the  banks,  may, 
under  certain  circumstances  in  the  condition  of  the 
regime  of  a  river,  furnish  a  satisfactory  solution,  as 
shown  by  the  results  obtained  upon  the  Severn  111 
England." 

6.  New  lands  want  to  be  developed  by  the  deposit 
of  the  silt  and  by  the  dredging  of  the  river  on  reclaimed 
banks  and  places. 

A  word  as  to  ways  and  means  : — 

The  number  of  boats  of  all  classes  plying  exceed 
22,000.  The  owners  of  22,000  boats  would  surely 
submit  to  a  small  taxation  of  £1  per  boat  per  annum 
to  secure  better  information  than  they  have  now, 
and  some  attempt  at  buoying,  marking,  and  beaconing 
channels. 
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IN  a  former  article  we  described  the  new  power 
si  ition  at  Lot's  Road,  then  in  an  early  stage 
ol  construction.  By  the  courtesy  of  the  British 
Westinghouse  Company  we  are  now  able  to  present 
our  readers  with  views  of  the  completed  station, 
and  equipment.  It  is  destined  to  supply  energy 
for  working  the  whole  District  Railway  system,  and 
also  the  Baker  Street  and  Waterloo,  the  Great  Northern 
and  Brompton,  the  Charing  Cross  and  Hampstead, 
and  the  Edgware  and  Hampstead  lines.  These,  in 
total,  amount  to  over  sixty-three  miles  of  track,  of 
which  the  District  Railway  supplies  about  forty,  and 
will  unitedly  represent  by  far  the  heaviest  and  densest 
traffic  of  any  electric  line.  The  now  practically  com- 
pleted power  house  contains  £0,000  h.p.  of  generating 
machinery,  covers  over  3J  acres  of  land,  including 
yards,  etc.,  and  has  cost  some  two  and  a  half  millions 
of  money.  The  site  upon  which  it  stands  measures 
on  the  water  frontage  1,100  ft.,  and  on  the  Lot's  Road 
side  824  ft. 

The  size  of  the  building  and  the  plant  that  it  contains 
have  involved  the  greatest  care  in  laying  the  foundations, 
which  consist  of  about  220  concrete  piers  sunk  through 
strata  of  made  ground,  gravel,  and  sand,  to  the  London 
clay  at  a  depth  of  35  ft. 

At  the  eastern  extremity  of  the  s?it c-  a  large 
barge  basin  is  situated,  the  function  of  which  is 
to  dock  the  barges  conveying  coal  or  other  material 
to  the  works.  Behind  this  is  the  oil  cooling  plant, 
and  on  the  western  extremity  of  the  site  a  large  bin 
for  containing  the  furnace  ashes  before  shipment- 
In  the  construction  of  the  buildings  little  less  than 
20,000  tons  of  steel  have  been  used,  of  which  some 
6,000  tons  have  gone  to  the  main  framework. 

The  chimneys,  of  which  there  are  four,  are  built 
on  the  Custodis  principle,  with  an  internal  diameter 
at  the  base  of  19  ft.,  and  a  height  of  275  ft.,  and  are 
placed  symmetrically,  in  pairs,  in  the  boiler-house 
section,  about  a  quarter  of  the  length  of  the  building 
from  the  ends. 

The    internal   arrangements    of    the    building,    which 


measures  45  H  ft.  long  by  175  ft.  broad  and  140  ft.  high, 
are  shown  111  cross-section,  rig.  5,  The  coal  bunkers 
are  situated  on  the  top  floor,  the  capacity  of  which 
is  15,000  tons.  As  the  boilers  will  consume  some 
800  tons  of  fuel  daily  when  the  station  is  in  full  working 
order,  it  is  obvious  that'  such  a  capacity  is  necessary 
The  coal  is  picked  up  from  the  barges  by  two  one- ton  grab- 
travelling  cranes,  and  after  being  weighed  is  carried  1 15 
belt  and  inclined  conveyors  to  the  top  of  the  building. 
Here  it  is  deposited  upon  another  belt  conveyor,  which 
is  so  arranged  as  to  ertect,its  distribution  to  the  several 
bunkers  in  any  desired -quantity.  As  an  alternative  to 
water-borne  coal,  arrangements  have  been  made  to  obtain 
the  supply  uf  fuel  from  sidings  of  the  West  London 
Extension  Railway  by  further  arrangements  that  bring 
the  coal  in  at  the  opposite  end  of  the  bunkers. 

The  ashes  from  the  fires  are  dealt  with  by  self- 
dumping  buckets  running  on  rails  laid  under  the  ash 
hoppers  on  the  ground  floor.  A  storage  battery  loco 
motive  hauls  these  to  the  barges,  where  they  are 
unloaded  by  pneumatic  hoists.  Compressed  air  is 
csed  for  sundry  purposes,  including  the  operation  of 
the  barge  basin  gate  machinery,  capstans,  and  sundrv 
large  valves  in  the  power-house. 

The  boiler-house  contains  sixty-four  Babcock 
and  Wilcox  water-tube  boilers  supported  directly 
on  the  steel  framework  of  the  building,  and  space 
is  left  for  the  installation  of  sixteen  more.  Each 
possesses  5,212  square  feet  of  heating  surface,  and 
is  provided  with  a  superheater  of  672  square  feet  area. 
They  are  divided  up  into  sets  of  eight,  the  number 
tequired  to  operate  each  turbine  unit  at  full  load. 
There  is  no  steam  connection  between  the  various 
i  groups,  except  in  one  case,  where  a  header  forsupplying 
steam  to  the  auxiliaries  is  fed  from  two  of  them. 
Chain  grate  stoking  gear  is  provided,  With  83  square  feet 
of  surface  for  each  boiler.  Economisers  with  10ft.  Vubes 
iAare  grouped  behind  the  boilers  with  a  by-pass  flue, 
.111,1  flie  total  pipe  area  installed  allpws*  1,540  square 
feet  of  feed  water  heating  surface  per  boiler. 

The  main  steam  piping  runs  down  the  boiler-house 
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side  of  the  dividing  wall  and  under  the  engine-room 
floor  to  the  turbines,  and  is  supplied  with,  the  usual 
valves   and   water   pockets. 

In  the  engine-room  are  installed  eight  Westinghouse 
steam  turbine  generating  sets,  each  consisting  of  a 
turbine  of  some  7,300  b.h.p..  coupled  direi  1  to  a  three- 
phase  alternator  ot  5.500  kilowatts  capacity.  The 
former  are  of  the  Westinghouse  single  cylinder,  double 
flow  type,  and  are  designed  to  run  with  a  steam  pressure 
of  165  lb.  per  square  inch,  a  superheat  of  100  deg.  F., 
and  at  a  speed  of  1  000  revolutions  per  minute.  They 
are  capable  of  sustaining  an  overload  of  50  per  cent, 
by  aid  ot  automatic  by-passes,  and  are  extremely 
economical    in    steam    consumption. 

The  three-phase  Westinghouse  alternators  are 
of  the  revolving  field  type  and  on  a  non-inductive  load 
will  supply  a  current  of  289  amperes  per  phase  at  a 
pressure  of  11,000  volts.  They  are  of  5.500  kilowatts 
capacity,  with  a  frequency  of  33-3  per  second.  The 
revolving  field  is  a  solid  forging  <>t  Whitworth  fluid- 
pressed  steel,  of  good  permeability,  and  is  wound  in 
the  usual  manner.  the  armature  core  of  laminated 
iron  is  supported  by  a  heavy  cast-iron  frame,  divided 
horizontally,  and  is  wound  m  slots  on  its  inner 
surface. 

The  four  exciter  units  consist  of  an  Allen-British- 
Thomson-Houston  combinationf  and  have  a  capacity 
of  125  kilowatts  at  125  volts  when  running  at  375 
revolutions  per  minute. 

The  condensers  are  on  the  dry  vacuum  principle, 
with  separate  motor-driven  air  and  water  pumps. 
They  are  installed  in  pits  between  the  two  rows  of 
turbines  and  have  each  15000  square  feet  of  cooling 
surface  which  is  fed  with  circulating  water,  conveyed 
through  66-in.  pipes  from  the  Thames.  The  cooling 
svstem  is  based  on  the  principle  of  the  syphon  and  the 
20  in.  centrifugal  pumps  have  simply  to  overcome 
the  friction  in  these  pipes.  The  condensing  equipment 
was  supplied  by  Messrs.  J.  H.  Simpson  and  Co. 

The  switch  gear  is  arranged  on  three  galleries  placed 
principally  across  the  north  side  of  the  engine-room, 
ft  was  supplied  by  the  British  Thomson-Houston  Com- 
panv  and  all  the  high  tension  switchesare  motor-operated 
by  means  of  a  low-pressure  circuit  controlled  from  a 
small  pilot  switchboard. 

The  main  were  supplied  by  the  British  Insulated  and 
Helsby     Cables,      Ltd.,      and     are     laid    in    Doulton 
stoneware  ducts.     There  are  twenty-four  substations 
on  the  line  to  each  of  which  a  duplicate  feeder  is  ru  n  ; 
sixty-four  ducts  have  therefore  been  laid,  which  allow 
for  some  extension.  The  feeders  are  carried  through 
the  streets  to  the  Earl's  Court  station  of  the  District 
Railway,  which  is  the  nearest  point  to  Lot's  Road. 


The  substations  of  the  Metropolitan  District  Railway 
supply  direct  current  to  the  southern  hall  of  the  Inner 
Circle,  and  to  a  very  wide  area  extending  from  East 
Ham  to  Hounslow  and  from  Sudbury  to  Wimbledon 
and  Richmond.  These  points  form  approximately 
the  bounds  of  the  Company,  and  are  all  primarily 
supplied  with  power  from  Lot's  Road. 

The  contract  for  the  whole  of  the  District  Railway 
substations  was  awarded  to  the  British  Westinghouse 
t  ompany.  who  are  responsible  for  the  design,  manu- 
facture and  installation  of  all  the  buildings  and  plant. 


The  British  Association. 

The  South  African  meeting  of  the  British  Association 
opens  on  August  15th.  the  President-elect  being  Pro- 
lessor  G.  H.  Darwin,  F.R.S.  Among  the  presidents- 
elect  of  the  various  sections  are  :  Mathematical  and 
Physical  Science:  Professor  A.  R.  Forsyth,  M.A.. 
Sc.D.,  F.R.S. ;  Chemistry:  T.  Beilby  ;  Geology: 
Professor  H.  A.  Miers,  M.A.,  D.Sc,  F.R.S. ;  Engineering  : 
Colonel  Sir  Colin  Scott-Moncrieff,  G.C.S.L.,  K.C.M.G.. 
R.E.  Lectures  have  been  already  arranged  by 
Professor  Arnold,  on  "Compounds  of  Steel";  Pro- 
fessor Ayrton,  on  "  Distribution  of  Power  "  ;  Professor 
Porter,  on  "  Mining  "  ;  Mr.  G.  W.  Lamplugh,  on  "  The 
Geology  of  the  Victoria  Falls  "  ;  and  Sir  William 
Crookes,  on  "  Diamonds.'' 


fig.  <;•    lot's  road  power   station— cross  section. 
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By   Colonel   Cubillo   (Spanish    Royal  Artillery). 

THE    WATERTOWN    ARSENAL. 
[Continued  from  page  235.) 


HIS  arsenal,  dedicated  to  the 
construction  of  carriages  for 
army  artillery  is  situated  in 
the  environs  of  Boston.  The 
]  same  abundance  of  space  as 
at  Watervliet  is  observed. 
There  are  foundries  and  mechanics'  shops, 
and,  apart  from  them,  the  famous  Emery  testing 
machine.  The  not  very  spacious  foundry  pos- 
sesses a  reverberatory  furnace  for  the  fusion 
of  the  coast  defence  carriage-pieces.  In  one 
of  the  mechanics'  shops  are  placed  vertical 
boring  and  turning  Niles  Company  mills  and 
other  machines  for  the  finishing  of  large 
pieces.  The  disappearing  carriage  for  the 
40-centimetre  gun  having  been  adopted,  the 
Watertown  Arsenal  has  begun  their  construction 
on  the  plans  prepared  by  Generals  Buffmgton 
and  Crazier,  of  the  Ordnance  Corps.  Some  atten- 
tion has  been  paid  to  the  forging  of  bronze  ;  the 
experiments  started  years  ago,  having  been 
continued  during  1902  with  good  results, 
and  it  is  proposed  to  cam-  them  on  until  the 
problem  has  been  solved. 

An  interesting  experiment  has  been  made 
with  thin  slices  cut  from  a  hollow-hardened 
piece  to  discover  if  their  initial  tensions  could 
be    considered    as    an    exact    representation    of 


those  of  the  whole  piece.  The  conclusions 
arrived  at  are  as  follows  :  1.  The  cut  slices 
represent  the  condition  of  the  metal  in  the 
whole  piece  as  regards  the  internal  tensions, 
and.  approximately,  their  magnitude.  2.  The 
metal  in  the  centre  shows  an  initial  compression 
greater  than  that  indicated  by  the  slice.  In 
the  tests  this  difference  was  2-i  kilogrammes  per 
square  millimetre.  3.  Longitudinal  compressions 
occurred  in  the  centre  ;  they  were  approximately 
75  per  cent,  of  the  tangential  tensions.  4.  The 
extremities  of  the  tubes,  owing  to  the  effect 
of  the  longitudinal  compressions,  took  a  bell- 
shaped  form.  5.  The  condition  of  the  metal 
in  the  centre  of  the  extremities  is  less  exposed 
to  longitudinal  tensions.  6.  The  run-over 
concludes  with  the  internal  tensions  of  all  kinds. 
7.  The  tension  disappeared  at  600  deg.  centi- 
grade ;  at  450  deg.  half  only  disappeared.  8. 
The  disappearance  of  the  tension  is  effected 
without  producing  deformations  in  the  pieces. 

The     Watertown     Arsenal     has    constructed 
the  following  carriages  during  the  past  year  : — 

c/m. 

1  Disappearing  Carriage  of  30*5 


3  ., 

1  ,,     Barbette 

0  Howitzer 

1 


,.  30-S 
„  30'S 
,,  -5'o 
„  180 
Including  the  Platforms. 
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As  will  be  seen,  the  production  is  not  large, 
and  is  not  sufficient  to  mount  the  guns  made  at 
Watervliet,  but  Midvale  constructs  what  is 
lacking  for  coast  defence,  and  the  arsenal  at 
Rook  Island  completes  those  for  field-pieces. 

This  writer  was  not  permitted  to  visit 
the  last  mentioned  place,  but  it  is  one  of 
the  most  important  in  the  United  States  ;  as 
important,  if  not  more,  than  Watervliet  ;  it 
employs  more  workmen,  and  is  not  confined 
to  one  class  of  manufacture  :  harness  for 
artillery,  cavalry,  and  infantry,  small  arms 
and  rifles  being  made.  The  factory  turns  out 
225  rifles  daily.  In  a  word,  it  produces  all 
the  materials  required  by  a  soldier  in  time  of 
peace  or  war. 

SPRINGFIELD. 

The  Springfield  small  arm  factory  is  situated 
at  Springfield,  Massachusets,  and  presents  the 
same  external  characteristics  as  the  other 
national  establishments — ample  space,  well- 
kept  parks,  and  superb  edifices. 

The  series  of  reheating  furnaces  merit  special 
mention.  The  factory  receives  the  rifle  barrels 
incompletely  rolled  ;  they  come  from  Midvale 
in  bundles  of  about  30  centimetres  in  length, 
and  are  then  rolled  to  the  length  required  at 
Springfield. 

There  is  nothing  out  of  the  ordinary  to  chronicle 
regarding  the  machine  work  on  the  barrels, 
but  the  excellence  of  the  machines  employed, 
chiefly  supplied  by  Pratt  and  Whitney.  The 
stocks  are  made  by  copying  lathes  similar 
to  the  Blanchard. 

A  powerful  Corliss  engine  supplies  the  motive 
power  to  the  workshops  of  this  section. 

At  the  time  of  the  writer's  visit  the  Springfield 
factory  was  preparing  for  the  construction  of  the 
new  rifle  adopted  by  the  United  States  Govern- 
ment. This  rifle,  calibre  -30  or  7-6  millimetres, 
possesses  the  following  ballistic  qualities  : 
Weight  of  ball  14-25  grammes  ;  weight  of 
charge  2-8o  grammes  ;  initial  velocity  701 
metres  ;  velocity  at  915  metres,  292  metres  ; 
muzzle  energy,  362  kilogrametres.     The  maga- 


zine  holds  five   cartridges.      Total  weight,  450 
grammes  less  than  the  rifle   in  use  at  present. 

Springfield  turns  out  two  hundred  rifles  daily, 
but  as  this  production  is  not  great  enough  to 
arm  the  whole  of  the  army,  National  Guards 
and  volunteers,  in  a  short  time,  new  workshops 
are  being  added  to  those  in  existence  with  the 
intention  of  doubling  the  output.  If  the  225 
rifles  per  day  manufactured  by  Rook  Island 
are  added  to  this  number,  the  United  States 
Government  will  be  able  to  count  upon  625 
per  day  of  eight  working  hours. 

One  of  the  most  curious  experiments  at  Spring- 
field has  been  with  a  rifle  invented  by  Dr. 
Cole.  The  section  of  the  barrel  is  elliptical 
0-30  in.  by  0-31  in.,  and  the  inclination  of  the 
rifling  is  one  turn  in  1S5  millimetres.  This 
rifle  was  found  to  be  of  greater  precision  than 
the  one  in  use  at  distances  above  300  metres, 
The  officers  on  the  Committee  made  further 
experiments,  and  then  came  to  the  conclusion 
that  the  greater  precision  was  not  due  to  the 
elliptical  shape  of  the  barrel,  but  owing  to  the 
inclination  of  the  rifling. 

Springfield,  like  Watervliet  and  Watertown, 
takes  great  care  of  its  workmen,  and  spends 
large  sums  in  the  prevention  of  accidents. 
The  wealth  of  America  is  manifested  in  the 
military  factories,  in  the  workshops,  the  ma- 
chinery, the  offices,  and  in  the  appearance  of 
the  workmen. 


PROFESSOR  HENRY  ADAMS. 

Professor  Henry  Adams,  M.Inst.  C.E..  etc..  who 
recently  retired  from  the  City  of  London  College,  has 
been  appointed  by  the  President  of  the  Board  of 
Education  to  be  a  member  of  the  Board  of  Examiners 
at  South  Kensington  in  the  engineering  group  of 
subjects,  and  he  will  act  as  co-adjutor  with  Mr.  Slater, 
F.R.I.B.A.,  in  dealing  with  the  subject  of  building 
construction.  Professor  Adams  has  been  for  some 
time  examiner  to  the  Society  of  Architects  in  building 
(.instruction  and  materials,  and  chairman  of  the 
examination  committee,  superintending  examiner  to 
the  Institute  of  Sanitary  Engineers,  and  a  member 
of  the  Board  of  Examiners  of  the  Royal  Sanitary 
Institute. 
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BRITISH    COAL. 

POSSIBLE   ECONOMIES   IN    PRODUCTION  AND  USE. 

{From  the  Report  of  the  Royal  Commission  on  Coal  Supplies  > 


II. 


THE     MANUFACTURE     OF     COKE. 


T  N  this  industry  by  tar  the  most  important  step 
•*  in  recent  times  is  recognised  by  the  Commission  to 
be  1  lie  introduction  of  by-product  recovery  ovens. 
Whether  it  will  pay  to  work  the  by-product  recovery 
process  depends  first  on  the  nitrogen  in  the  coal  re- 
rable  in  the  form  of  ammonia,  and.  secondly. 
on  the  volatile  matter  in  the  coal  recoverable  as  tar 
and  oils.  According  to  the  evidence.  16  or  17  per  cent. 
oi  volatile  matter  in  the  coal  probably  represents 
the  paving  minimum  worth  of  recovery. 

In  dealing  with  a  coal  which  is  so  poor  that  it  will 
not  pay  to  recover  the  by-products,  a  "  non-recovery 
retort  oven."  is,  according  to  the  evidence,  the  more 
economical.  The  yield  of  coke  is  good  and  the  ovens 
of  simpler  construction. 
It  used  to  be,  and  sometimes  is  still,  claimed  that 
the  old-fashioned  Beehive  ovens  give  the  harr 
brightest  and  best  coke.  The  prejudice  in  their  favour 
is.  however,  disappearing,  and  it  is  beyond  question 
that  these  ovens  are  most  wasteful,  the  yield  of  coke 
being  at  least  10  per  cent,  less  than  in  the  case  of 
retort  ovens. 

The  5>roduction  of  coke,  as  it  is  extensively  carried 
on  in  this  country,  without  full  utilisaton  of  the  volatile 
products,  was  condemned  by  all  the  witnesses.  In 
the  best  modern  practice  these  products  are  either 
burnt  in  flues  round  the  ovens,  or  are  separated  by 
cooling  into  liquids  and  gases,  the  latter  of  which  are 
used  for  heating  the  ovens  themselves.  The  surplus 
gas  can  be  used  for  the  production  of  power  under 
steam  boilers,  or  with  greater  advantage  in  gas  engines. 
Coke  oven  gas  is  a  rich  gas,  approximating  to  illumina- 
ting, and  far  richer  than  producer,  gas. 

Various  methods  are  now  adopted  for  the  improve- 
ment of  the  coke  from  poorer  class  coals,  and  also  for 
the  coking  of  coals  hitherto  regarded  as  non-coking. 
The  most  important  of  these  methods  are  washing 
and  compression,  which  have  made  it  possible 
to  coke  many  coals  previously  considered  useless  for 
coking.  Compression  has  the  effect  of  increasing  the 
output  and  gives  a  better  and  stronger  coke.  Coal 
which  will  not  coke  in  a  Beehive  oven  will  frequently 
do  so  in  a  retort  oven,  and  excellent  results  are  obtained 
from  the  admixture  of  a  fat  or  rich  coal  with  a  poorer 


coal.  The  addition  of  5  or  10  per  cent,  of  pitch  has 
also  been  found  to  be  effi  ctivi  in  quick  ovens,  but  this 
method   is   too   costlv    for   common   use. 

The  importance  of  the  extended  adoption  of  coking, 
continues  the  report,  cannot  be  exaggerated.  It  is 
one  of  the  methods  by  which  small  coal  can  be  rendered 
marketable,  and  in  some  districts  it  has  reduced 
the  waste  by  furnishing  the  collieries  with  an  outlet 
for  the  small  coal,  without  which  outlet  it  is  doubtful 
whether  they  could  have  been  carried  on. 

MANUFACTURE     OF     BRIQUETTES. 

Hitherto    this    industry    has    been    mainly    confined 
to  South  Wales,   where   the   small  coal  made  in   the 
screening  and  in   the   transit   of   the  best   steam  coal, 
is  mixed  with  8  to  10  per  cent,  of  pitch  and  converted 
into    briquettes.     Large    quantities    of    similar    small 
steam    coal    are    exported    to    the    Continent    for    the 
same  purpose.     Of   the   value   of   these   briquettes     as 
fuel  there  is  no  doubt,  and   they  are  extensively  pur- 
chased by  the  Royal  Navy  as  a  reserve  stock  in  hot 
climates,  where  they  are  said  to  deteriorate  less  than 
Welsh  coal.      In  England  and  Scotland  briquettes  are 
seldom  made,  probably  because  there  is  a  good  market 
for   small  coal.     There   is,  howevei,  every   reason    to 
anticipate  that  in  the  future,  they  will  be  more  largely- 
used  for  steam  and  domestic  purposes,  and  there  appears 
to  be  a  good  field  for  the  discovery  of  a  suitable  binding 
material ;  pitch,  which   is  the  chief  binder  at  present 
being  rather  too  smoky   for  domestic  purposes,   and 
also  high  in  price. 

The  evidence  points  to  the  conclusion  that  a  suitable 
briquette  plant,  if  well  managed,  should  pay  in  con- 
nection with  a  colliery  ;  at  present  the  briquette 
factories  in  this  country  are  mostly  situated  at,  or 
near  docks.  Suggestions  have  been  made  that  partial 
distillation,  in  addition  to  washing  and  cleaning, 
would  give  a  much  wider  choice  of  material  for  the 
manufacture  of  first-class  briquettes,  and  that  coal  and 
oil  might  be  used  in  combination  so  as  to  form  briquettes 
of  good  calorific  value  out  of  inferior  coal. 

Summing  up  this  section  of  the  evidence  the  Com- 
missioners opine  that  seams  which  cannot  now  In- 
worked  at  a  profit,  will  in  the  future  be  rendered 
profitable  by  washing,  sorting,  coking,  briquet  ting 
the  coal,  or  converting  it  into  gas,  and  that  no  small 
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coal  need  be  left  in  the  mine.  It  has  been  proved 
that  large  quantities  of  the  best  Welsh  steam  coal  are 
left  underground  in  the  form  of  "  small,"  solely  because 
under  present  conditions  it  does  not  pay  to  bring  it 
out.  It  appears  that  much  of  this  "  small,"  although  it 
is  frequently  dirty,  is  of  similar  quality  to  that  now 
made  into  briquettes  in  South  Wales,  and  we  look  to 
washing  and  briquetting  as  one  of  the  available  methods 
by  which  such  coal  can  be  brought  out  and  sold  to 
advantage. 

ECONOMIES  IN  TRANSPORT  FROM  THE  COL- 
LIERIES TO  THE  USERS  THROUGHOUT  THE 
UNITED     KINGDOM. 

A  few  witnesses  suggested  that  the  rates  charged 
in  some  districts  for  the  carriage  of  coal  are  unreason- 
able. Whether  that  be  so  or  not,  the  Commissioners 
will  not  attempt  to  say  without  a  full  inquiry  into 
the  circumstances,  but  the  opinion  of  other  witnesses 
was  that  the  railway  rates  in  this  country  generally 
were  not  unreasonable  having  regard  to  all  conditions. 

It  was  suggested  that  the  use  of  larger  wagons 
and  engines  would  effect  a  saving  both  to  the  Railway 
Companies  and  to  the  colliery  owners,  but  it  was 
admitted  that  large  wagons  would  not  be  applicable 
to  the  whole  coal  trade,  and  in  many  cases  would 
involve  costly  alterations  in  the  pit-head  arrangements 
Even  if  these  suggestions  were  carried  out  it  does  not 
follow  that  there  would  be  any  material  reduction 
in   the  cost  of  transport. 

The  evidence  points  to  a  future  extension  of  central 
power  stations,  and  the  generation  and  transmission 
of  power  upon  a  large  scale.  If  such  stations  were 
established  in  close  proximity  to  the  collieries,  there 
would  be  nothing  to  pay  on  the  coal  in  the  way  of 
railway  rates,  and  the  question  would  then  be,  not 
the  cost  of  the  transport  of  coal  but  the  cost  of  trans- 
mission of  power. 

Canals  are  but  little  used  in  this  country  for  the 
conveyance  of  coal.  The  evidence  shows  that  this 
is  partly  due  to  shortness  of  water  and  partly  because 
the  railways  afford  a  more  direct,  rapid  and  convenient 
means  of  transport.  The  Aire  and  Calder  Canal  has, 
however  proved  of  great  advantage  to  the  Yorkshire 
coalowners,  especially  for  their  shipping  trade,  and 
on  the  Continent  in  recent  years  great  developments  of 
the  canal  systems  have  been  undertaken  with  a  view 
to  affording  cheap  water  carriage. 

ECONOMIES     IN     USE, 

Coming  to  the  vastly  important  subject  of 
economics  in  use,  the  Commissioners  draw 
particular  attention  to  Mr.  Beilby's  interesting  calcu- 
lation that  out  of  an  annual  consumption  of  from 
143,000,000  to  168,000,000  tons  of  coal  in  this  country 
there  is  a  possible  saving  of  from  40  to  60  million 


tons.  How  these  economies  may  be  effected,  and  the 
difficulties  standing  111  the  way  of  their  extensive 
adoption,  are  indicated  under  several  heads,  the  first 
being  concerned  with  the  production  of  power. 
COAL  WASTED  IN  STEAM  RAiSING. 
Mr.  Beilliy  has  estimated  that  about  52  million 
tons  of  coal  are  annually  converted  into  steam  power 
at  mines  and  factories  in  the  United  Kingdom,  and  it 
is  generally  agreed  that  the  consumption  of  coal 
per  i.h.p.  per  hour  is  on  an  average  about  5  lb.  When 
it  is  stated  that  the  consumption  of  coal  per  i.h.p. 
per  hour  should  not  exceed  2  lb.,  and  might  even  be 
less,  the  waste  and  extravagance  of  our  methods  of 
raising  steam  will  be  realised.  It  is  true  that  improve- 
ments and  economies  have  been  going  on,  especially 
during  the  last  twenty-five  years,  and  according  to 
the  evidence  there  is  now  very  little  hope  of  improve- 
ment upon  the  best  type  of  modern  steam  engines  ; 
but  it  is  said  that  if  all  steam  engines  were  as  efficient 
as  the  best,  50  per  cent,  of  the  coal  now  used  for  steam 
raising  might  be  saved.  The  use  of  oil  and  gas  engines 
is  increasing,  but  for  greater  economy  we  must  look 
to  the  general  installation  of  central  power  stations. 

It  is  beyond  question  that  colleries  are  extremely 
wasteful  in  the  consumption  of  coal,  and  it  was  stated 
by  one  witness  that  if  the  whole  of  the  plant  of  the 
collieries  in  the  kingdom  were  modern  plant  of  the 
best  description,  the  consumption  of  coal  would  be  one 
halt  of  what  it  is  to-day. 

FURTHER     SUGGESTED     ECONOMIES. 

The  witnesses  stated  that  a  more  extended  use  of 
economisers.  automatic  stokers,  and  mechanical 
draught  is  desirable  I";  greater  economy  and  a  careful 
and  systematic  analysis  of  chimney  gases  and  of  the 
.isle's  from  the  Eurnai  e  was  advocated.  Important 
results  have  been  obtained  l'\  superheating  the  steam 
on  its  way  to  the  cylinder  and  economies  can  be 
effected  bv  the  extended  use  of  exhaust  steam  for 
heating     purposes. 

Considerable  waste  now  goes  on  through  boiler 
incrustations,  owing  to  the  use  of  hard  water  for  raising 
steam.  Mr.  Maurice  Deacon  stated  that  an  incrusta- 
tion from  half  to  three-quarters  of  an  inch  thick 
caused  a  loss  of  20  per  cent,  in  power.  He  strongly 
advocated  the  use  of  water  chemically  purified,  but 
especially  the  use  ot  condensers  as  the  most  economical 
and  effectual  manner  of  producing  good   boiler  water. 

The  Hon.  C.  A.  Parsons  stated  in  evidence  that 
steamers  fitted  with  turbines  give  superior  speed  and 
less  coal  consumption  for  the  same  speed.  There 
seems  to  be  no  limit  to  their  size,  but  with  a  small 
power,  say  under  200  h.p..  they  cannot  be  worked  so 
economically. 


- 


'AGE'S     WEEK]  V. 


FEBRUARY    10,    IOO5. 


c  J  o  *  o 


s    s     sstsl 

I    1     1 1 1 1  i 


§8      3S 


is 


ggSS        gc 
a"— "»"      25: 


10  —  ifi" 


Hi 


x  -1  -*  —  to 
— "H"— "«  r-" 
-r  ..-  c:  te  -* 
—  11  x_  x_  ce 

c;  ir;  0  ei*"o 

;  a  ?  J  r: 

■■a  n  io 
3  to  — 

xao" 

— '  i  -*  .-.  ji 

3  «  3 

»  £-£•  a  O 


O!  31  — 

sss 


2  E;  S3  S[  2         ="^3 

x~  —"  ~r  ~i  to  o"  11"  c 

£  ~ '  3"  ~  C:  ^  -*  0 


»  »  »  11 1~ 
r-"  e£  2  ■»  — " 

r~  l-5  oc  i-  00 


'.    X  EC 


c  5, 

a  5 


4  CO  (DO  03 
i  ?l'  ?f  — "  X 


e>  10" »" 


*3 


x  —  x  a>  ■* 

BJ  tj  ^'  _N~  l-" 

to  r-"  o  S  — • 
x"  of  — *  -"  — 


■c  ~  7.  J.  A 


"f  71  01 

—  x  e* 


C    7*.     S     S.    ." 
~£  0i  "*   '•'5  * 

-efo»ef  ■* 

4  00  O*  CO  to 

*  ?l  S 


x  "?  na 


C  "C  Tl  » 


«  X ■  -»  O 


o-l  ; 


■*  JO  tC  U3  C 
C  rr  US  fi  E0 
TC  i-J  V  ec  ■* 
note  *  1- 


sss 


":  '-"  =  —  -. 
-a  aS  1  -"  z-'  x 

-    '  £  --  S 
1  a  — '  — "  1 1 


sss 


X  ©C:  X 

■v  q6  x  c; 

10  to*  —  n 

o  jg  e  rf 

to  o" to*  e* 

2  x  x  x 

COSf  o 


xggxx 

53  »  01  —  = 

55  c"  ct;*  r-~  ~~ 

X   ■-  i~  x    x 

ot^w  x  — 
1  -  -  T  -•  r"  — " 


to  bo  r-- 

<-  m  H 
S9!5 


183 


632 
293 
837 

676 

408 

[--■;  — 
-^  r-  li 
Ti  2:  a". 

—  r-  ri  •&  pa 

S  S  3 

—  1-  r 

p:  -1  ^  .f;  to 
-?  1-  —  <r.  -1 

I5" 

402 
029 
Ml 
584 
826 

O  X  r? 

196 
972 
090 
446 
617 

—  x  to 
t  -?  -1 

£ .  x  -  ci  ci 

(0   90   — 

S<£7 


!    b-H-s.1 


:  -^   5.3   : 


f--o   £  «;        H       s" 
bs  3  «  3       k  j>:  j 


SJgj 


:  2 J  S    «5    si 

•  c  5  5     !;  s     &■« 
;StyP    ;*    5»- 


0 

h 


«     ?    -3 


w     _     & 

en      d      j 


^       —       ■/: 


■S      ,»      U 


-    -s     £     >- 


o     oj 


=    £ 


;  —    ci "  3 


-    -0    J3 


^ 

- 

rrt 

a 

A 

•5 

0 

<D 

nl 

n 

s 

2 

0 

— 

d 

0 

—     rt     rt     o 

..    .d  ■  — 


J3 

3 

en 

tn 

> 

r-     ^      5-1     J^      "^ 


J=  ^      O 


^     — 

-d     o 


Z-, 

.-fl 

- 

0 

ac 

d 

d 

0 

— 

G 

O 

ctf 

o> 

QJ 

O 

—      _     — 


CI) 

— 

0 

— 

:r 

r^ 

— 

5 

P     ac  =    H 


x     o     " 


o 


— 

o 

p. 


m 


0 

f: 

^, 

L 

~ 

~ 

O 

W) 

z. 

- 

ft 

rt 

- 
B 

d 
u 

IS 

q 

0 

February  io,  1905. 


PAGE'S     WEEKLY. 


309 


BLAST     FURNACE     GAS. 

In  this  country  an  enormous  quantity  of  waste  gas 
is  made  in  blast  furnaces,  of  which  insufficient  use 
is  made  at  present.  Some  idea  of  the  value  of  this 
source  of  power  will  be  given,  when  it  is  stated  that  the 
estimated  amount  of  waste  gas  is  equivalent  to  1,000 
h.p.  for  every  100  tons  of  pig-iron  made,  and  that  the 
estimated  potential  power  of  this  waste  gas.  if  it  were 
utilised  for  power  purposes  would  displace  and  save 
2  to  3  million  tons  of  coal  annually — on  a  moderate 
estimate.  Most  of  the  difficulties  in  making  suitable 
engines  and  in  purifying  the  gas  seem  now  to  have 
been  overcome,  and  the  initial  cost  of  an  installation 
is  stated  to  be  approximately  the  same  as  that  of  a 

lj i  steam  plant,  but  the  evidence  points  to  a  great 

opportunity  of  utilising  a  source  of  power  which  has 
hitherto  been  practically  wasted. 

COKE     OVEN     GAS. 

The  value  and  waste  of  coke  oven  gas  have  already 
been  referred  to  in  connection  with  the  manufacture 
of  coke.  It  is  difficult  to  estimate  the  amount  of 
potential  power  from  this  source,  but  it  has  been  cal- 
culated that,  assuming  that  an  oven  is  carbonising  at 
the  rate  of  7  tons  a  day,  the  waste  gas  from  such  an 
oven  would  be  equal  to  about  40  h.p.  in  a  gas  engine. 

MANUFACTURE     AND     USE     OF     GAS     FOR     GAS 
ENGINES. 

C7as  engines  are  now  established  as  the  most  econo- 
mical of  heat  motors,  and  it  is  said  that  if  the  average 
steam  engine  and  boiler  installation  of  to-day,  with 
its  average  consumption  of  5  lb.  of  coal  per  h.p.  hour, 
were  entirely  replaced  by  gas  producers  and  gas  en- 
gines the  52  million  tons  of  coal,  which  it  is  estimated 
by  Mr.  Beilby  are  consumed  for  power  purposes  at 
mines  and  factories,  would  be  reduced  to  1  1  million 
tons.  The  possibility  of  this  enormous  economy 
seems  to  be  established  by  the  results  of  many  trials 
by  which  it  is  proved  that  power  can  be  generated  by 
gas  engines  in  almost  any  locality  and  on  almost  any 
scale  with  the  consumption  of  1  lb.  of  average  slack 
per  i.h.p.  per  hour.  The  general  introduction  of  gas 
engines  and  the  use  of  producer  gas  could  not  there- 
lore  fail  to  have  an  important  effect  upon  our  coal 
consumption. 

PRODUCER     GAS     PLANTS. 

According  to  the  witnesses  much  economy  of  fuel 
results  from  the  use  of  producer  gas  plants,  but  this 
depends  on  several  conditions,  especially  their  size 
and  their  load  factor.  The  fullest  economy  is  obtained 
in  large  plants  of  4,000  h.p.  and  upwards  with  recovery 
of   by-products,  in  which  case  the  cost  of  the  coal  is 


balanced  by  the  value  of  the  by-products  ;  without 
recovery  of  the  by-products  it  does  not  pay  to  put 
down  plant  for  bituminous  coal  of  less  than,  say 
100  h.p.  It  would  be  difficult  to  exaggerate  the  im- 
portance of  the  development  of  these  gas-producing 
processes,  which  are  said  to  have  rendered  practicable 
the  utilisation  of  inferior  coal,  and  have  thus  enor- 
mously increased  the  available  resources  of  the  country. 

WATER     GAS. 

It  is  in  evidence  that  water  gas  is  a  very  convenient 
fuel,  if  it  is  possible  to  obtain  an  ample  supply  of 
suitable  coke  at  a  sufficiently  moderate  price.  Com- 
pared with  producer  gas,  it  has  from  2  to  2J  times  the 
calorific  power,  and  being  practically  undiluted  with 
inert  constituents,  it  can  be  distributed  in  smaller  pipes. 

POSSIBLE     SUBSTITUTES     FOR     COAL. 

I'nder  this  heading  the  Commissioners  considered: 
(i.)  alcohol;  (ii.)  natural  gas;  (iii.)  oil;  (iv.)  water 
power;  (v.)  windmill  power  ;  and  (vi.)  peat.  They  are 
convinced  that  coal  is  our  only  reliable  source  of  power, 
,ind  that  there  is  no  real  substitute.  There  are,  however, 
some  possible  sources  of  power  which  may  slightly 
relieve   the  demand   for  coal. 

PRODUCTION     AND     TRANSMISSION    OF     POWER. 

Before  passing  away  from  possible  economies  in 
power  production,  the  Commissioners  refer  to  the 
savings  which  the  witnesses  anticipate  from  the 
increase  of  central  stations  lor  the  generation  and 
production  of  power  in  bulk.  The  success  already 
attained  by  such  stations  in  America,  on  the  Continent, 
and  in  the  United  Kingdom  makes  it  appear  probable 
that  in  towns  the  smaller  consumers  will  in  the  future 
obtain  a  large  proportion  of  their  power  in  this  way. 
It  is  also  said  that  central  power  stations  scattered 
over  the  country  wherever  a  source  of  power  is  available, 
be  itjcoal,  water,  peat,  or  w-aste  gas,  will  attract  to 
themselves  large  users  of  power. 

For  all  purposes  where  it  is  necessary  to  transmit 
power  over  a  distance,  electricity  is  now  rapidly 
coming  into  use.  and  it  is  estimated  that  the  annual 
production  of  electricity  in  tins  country  is  already 
something  between  500  and  600  million  Board  of  Trade 
units.  According  to  the  evidence,  with  an  ammonia 
recovery  plant  a  unit  of  electricity  can  be  produced 
at  about  -13d.  per  kilowatt  hour  working  with  a  gas 
engine,  not  including  interest  and  rent,  and  hopes  are 
entertained  that  the  cost  may  be  still  further  reduced 
even   to   'iod. 

The  Commissioners  also  deal  with  possible  economies 
in  the  production  of  heat  and  light. 
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AN    ADVANCE    IN  CORE-FORMING. 


THE  usual  method  of  making  cores  for  light  pipes 
i.e.,  rainwater,  soil,  or  hotwater  pipes,  with 
metal  \  in.  to  |  in.  thick,  is  with  hinged  core  boxes, 
the  moulding  sand  being  ground  ami  prepared  for  the 
purpose.  A  square  bar  of  iron  runs  through  the  full 
length  to  support  the  core  when  lifted  from  the  core 
box  to  the  mould  ;  but  it  requires  much  skill  and 
considerable  practice,  and  the  core  when  made  is 
fragile  and  easily  damaged.  The  method  for  heavy 
pipes,  \  in.  to  1  in.  thick,  and  4  in.  to  48  in.  diameter, 
is  to  strike  up  the  core  with  a  board,  first  winding 
hay  or  wood  wool  rope  round  the  core  barrel  (a  tube 
running  the  full  length  of  the  core),  and  covering  this 
with  clay  wash  or  loam,  in  which  horse  hair.  etc.. 
is  used  as  a  binding  material.  It  is  a  slow,  cumbrous 
and  dirty  operation,  and  the  carting  away  of  the 
residue  accumulating  under  the  loam  boards  is  a 
source  of  waste  and  expense. 


The  machine  illustrated  herewith  has  been  designed 
by  Mr.  W.  Jones  to  make  a  better  core  in  less  time, 
with  unskilled  labour,  at  half  the  cost,  and  it  is  suitable 
for  thick  or  thin  pipes  from  2  in.  to  20  in.  diameter. 
It  may  bedescribed  as  a  core  turning  lathe,  but  instead 
of  cutting  metal  off  a  revolving  bar  as  in  an  ordinary 
lathe,  the  steel  bar,  about  1 1  ft.  long,  fixes  (by  its 
reciprocating  motion)  the  sand  on  the  core  barrel  as  it 
revolves,  thus  making  a  perfectly  true  core  with 
ordinary  moulding  sand,  the  thickness  of  the  sand 
varying  from  J  in.  thick  on  a  2  in.  core  barrel,  to  J  in. 
thick  on  a   12  in.  core  barrel. 

The  machine  consists  principally  of  the  lathe  bed, 
13  ft.  long,  two  adjustable  carriages  for  carrying  the 
core  barrel,  the  headstock  with  driving  spindle  for 
revolving  the  core  barrel,  and  a  steel  reciprocating 
bar  shaped  to  suit  the  required  core,  which  is  driven 
by  an  eccentric  from  the  mam  driving  shaft.      All  the 


THE   JONES  PATENT  CORE-FORMING   MACHINE. 


A  Adjustable  Shelf  for  curving  sand.  B.  Bar  (steel  reciprocating)  shaped  to  su,t  straight, 
socket  taper  or  bell-mouth  cores.  C.  Core  on  core-barrel.  C  I.  Collars  same  diameter  as  required 
core  C2  Carriage  with  roller  bearings,  to  carry  core-barrel,  adjusted  vertically  by  means  ol  rack 
and  pinion  D  Driver  (or  sliding  collar  )  for  driving  core-barrel.  E.  Eccentric.  El.  Eccentric 
rod  F  Fly  wheel  on  main  shaft.  G.  Gear  (striking)  for  driving  belt.  H.  Headstock.  L.  Legs 
to  carry  table  casting.  M.  Main  shaft.  M  1.  Main  shaft  brackets.  Pulleys  (last  and  loose).  R. 
Rollers  to  carry  reciprocating  bar.  R  1.  Brackets  for  ditto.  S.  Saddle,  with  adjustable  screw 
motion,  carrying  roller  bracket  and  sand  shelf.  T.  Table  or  bed.  W.  Worm  gear,  steel  worm  and 
wheel,  machine  cut  and  hardened. 
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parts  arc  capable  of  quick  and  easy  adjustment,  the 
sand  board  for  carrying  the  sand  being  placed  above 
the  reciprocating  bar  and  core  barrel.  The  bar  is 
shaped  to  form  the  socket  at  one  operation,  and  two, 
three,  or  four  different  diameters  can  thus  be  formed 
on  one  and  the  same  core. 

The  machine  is  belt  driven,  requiring  J  to  i  h.p. 
only.  The  pulleys,  8  in.  diameter,  run  300  revolutions 
per  minute,  the  reciprocating  bar  300  strokes  pel 
minute.  The  core  barrel  revolves  six  revolutions  per 
minute,  being  driven  by  worm  gear. 

The  core  barrel  revolves  on  friction  rollers, 
which  are  raised  or  lowered  with  rack  and 
pinion  to  suit  the  varying  diameters,  the  sand 
board  and  reciprocating  bar  are  also  adjusted 
with  screw  motions  to  suit  any  diameter  of  core, 
the   adjustment   from   one   core   to   another   occupies 


about   two   to   three   minutes,   parallel  or   taper  cores 
being  made  with  equal  facility. 

We  are  informed  that  cores  of  any  length  from  10  in. 
to  10  ft.  can  be  made  at  the  rate  of  twenty  to  torty 
per  hour,  and  the  cost  for  labour  about  Jd.  to  id.  per 
core,  suitable  for  pipes  cast  on  flat,  or  inclined  beds, 
or  vertically  in  pits.  Sand  and  water  only  are  required 
for  ordinary  cores,  no  hay  or  wood  wool  rope  being 
required,  but  for  brass  tubes,  or  for  heavy  cast  tubes 
to  be  cast  vertically,  a  special  facing  is  used,  to  prevent 
the  metal  from  cutting  away  the  sand.  The  waste  pipe 
from  defective  cores  is  necessarily  much  smaller 
than  when  made  on  the  ordinary  system,  and  the  fue 
required  for  drying  is  also  less.  The  standard  size 
machine  is  for  cores  for  pipes  9  ft.  lay,  the  cores  being 
about  10  ft.  long,  but  machines  can  be  made  to  produce 
cores  20  ft.  in  length 


Improved  Single  and  Double  Automatic  Motor 
Starting  Rheostats. 


THE  Sturtevant  Engineering  Company,  Ltd.,  of 
147.  Queen  Yictor.a-street,  have  recently  added 
a  number  of  improvements  to  their  single  and  double 
automatic  motor  starting  rheostats. 

To  a  very  great  extent  the  conditions  which  cover  the 
design  of  a  first-class  starting  rheostat  have  altered  during 
the  past  two  or  three  years,  mainly  because  Corporations 
and  Supply  Companies  have  been  raising  the  voltages  of 
thesupplyand  offering  power  to  consumers  at  maximum 
voltages  not  previously  111  vogue.  Those  increased 
voltages  have  brought  about  more  stringent  rules 
for  the  protection  of  their  network  and  their  customers. 
The  new  conditions  necessitate  new  types  of  motor 
starting  and  controlling  apparatus,  and  it  is  to  meet 
this  demand  that  the  "  Igranic "  starting  switches 
have  been  produced. 

The  points  necessary  for  the  design  of  1  reliable 
rheostat  may  be  briefly  stated  as  follows:  There 
must  be  a  sufficient  number  of  contacts  to  ensure  an 
easy  acceleration  of  the  motor.  The  starting  rheostat 
must  be  provided  with  automatic  releases  to  protect 
the  motor  in  the  event  of  failure  of  the  supply,  or  of 
overloading.  The  resistances  must  be  of  ample 
carrying  capacity,  and  must  be  so  arranged  that  there 
■is  a  minimum  amount  of  sparking  between  th<-  moving 


contact  and  fixed  contacts.  The  method  of  assembling 
the  resistance  should  be  such  that  repairs  in  case  of 
breakdown  can  be  easily  effected.  The  rheostat  should 
be  made  of  incombustible  material  throughout.  No 
solder  should  be  used  in  making  the  connections. 

The  resistance  box  should  be  so  arranged  that  111- 
spet  tion  of  its  interior  can  be  made  with  little  trouble. 
Ample  ventilation  should  be  allowed  to  prevent  any 
portion  of  the  starting  switch  overheating,  and  above 
all,  the  rheostat  should  be  so  designed  as  to  give  a  high 
insulation  resistance  between  any  live  part  and  earth. 

The  "  Igranic  "  starting  rheostat  consists  of  a  black 
enamelled  slate  front,  having  the  contacts,  between 
which  the  sections  of  resistance  are  connected,  mounted 
upon  it,  and  a  cast-iron  ventilated  resistance 
box. 

The  contacts  arc  of  two  sorts:  (1)  The  button 
contact,  which  is  used  for  currents  not  exceeding 
55  amperes;  and  (J)  the  renewable  contact,  which  is 
segmental  in  shape,  used  tor  currents  exceeding  55 
a  in  peres. 

The  rheostat  fronts  are  made  in  two  patterns,  one 
fitted  with  automatic  no-volt  release,  which  allows 
the  contact  arm  to  return  to  the  off-position,  in  case 
of    failure     of    supply  ;      and    the    other    fitted    with 
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automatii    ao  voltagi  .      and  overload  cutout,  the 

overload  coming  into  effei  I   when  the  i  urrenl  exceeds 
1     predetermined    amount.     The    front     is    provided 


FIU.    I. 
witli    suitable    terminals   for   taking   the   main    cables, 
and   a   terminal  is  also   provided    for   taking   the   con- 
nection  from   the  shunt,   in   the    case  ol    shunt -wound 
machines,   to  the  no-voltage  release  coil. 

The  principal  feature  in  connection  with  the 
"  Igranic  "  starting  rheostat  is  the  arrangement  of 
the  resistance  box.  The  slate  front  described  above 
is  screwed  to  a  cast-iron  box  and  insulated  therefrom 
by  means  of  insulating  washers  and  bushes.  The 
resistance  material  is  wound  upon  asbestos  tubes,  the 
asbestos  tubes  being  supported  by  specially-formed 
porcelain  insulators.  The  insulators  are  held  in 
specially-arranged  perforated  supporting  strips,  thus 
ensuring  a  very  high  insulation  between  the  resistance 


material  and  the  metal  box.     The  connections  between 

""'  '"in, hi,  on  the  slate  front  and  the  sections  of 
resistance  are  made  by  means  oi  specialty-formed 
PUPS.  the  connections  all   being  made  in  chambers  at 

either  end  ol  tie-  resistance  box. 


1  here  are  no  internal  connections  m  the  resistance 
box,  and  every  joint  can  be  inspected  at  a  moment's 
notice.  The  top,  bottom,  and  sides  of  the  cast-iron 
resistance  box  are  covered  by  perforated  sheet  metal, 
held  in  position  by  spring  clips  at  the  corners.  It  is. 
therefore,  possible  to  open  up  and  inspect  the  resistance 
box  without  removing  a  single  screw,  and  without 
requiring  any  special  tools.  All  that  has  to  be  done 
is  to  remove  the  spring  clips  from  the  corners,  take 
away  the  perforated  sheet  sides,  and  the  whole  of  the 
interior  is  exposed  to  view. 


FIG.   4. 

I  igs.  1  and  2  show  the  open  type;  fig.  3  the  semi- 
enclosed  pattern,  provided  with  a  mel  ver  to  protect 

the  operator  against  contact  with  any  live  parts,  and 
fig.  4  the  totally-enclosed  pattern  which  is  suitable  for 
positions  where  dust,  etc.,  would  interfere  with  the 
working  of  the  rheostat. 

The  new  rheostats  can  be  adapted  for  s?nes,  shunt 
or  compound-wound   motors. 
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LAUNCHES   AND   TRIAL    TRIPS. 


THE  Cambria,  a  cable  steamer,  which  lias  just  been 
completed  byMessrs.  Swan,  Hunter.  an<l  William 
Richardson,  Ltd.,  ran  a  very  successful  trial  trip  on 
Tuesday.  January  31st.  The  steamer  has  been  built  to 
the  order  of  the  Telegraph  Construction  and  Maintenance 
Company,  Ltd.,  for  whom  the  same  builders  recently 
constructed  the  Colonia,  the  largest  cable  steamer  afloat. 
The  (  a  nbi  ■.  however,  is  a  much  smaller  boat,  ami 
will  be  used  not  only  for  laying  new  cables,  but  also 
very  extensively  for  repairing  old  ones.  The  steamer 
is  classed  at  Lloyd's  100  Ai.  She  has  an  overhanging 
bow  and  stern,  on  which  are  fitted  the  cable  sheaves, 
and  in  her  holds  are  tanks  for  carrying  cable.  Her 
engines  have  also  been  built  by  Swan.  Hunter  and 
Wigham  Richardson,  Ltd.,  and  consist  of  two  sets 
of  triple  expansion  engines,  which,  on  the  trial  trip, 
propelled  the  vessel  at  a  speed  of  13  knots.  The 
Telegraph  Construction  and  Maintenance  Company 
were  represented  by  Mr.  F.  R.  Lucas,  and  there  were 
also  present  Captain  Cato,  Mr.  C.  Slater,  and  Mr.  G. 
Scott,   X.A. 

The  new  coastguard  steamer  Squirrel,  built  and 
engined  by  Messrs.  Workman,  Clark  and  Co.,  Ltd  , 
has  left  Belfast  for  Sheerness,  under  the  command  of 
Lieut.  E.  H.  Dobbin.  The  Squirrel  is  a  smart-looking 
steel  screw  steamer,  of  yacht-like  appearance,  with  an 
armament  of  two  three-pounder  quick-firing  guns,  and 
is  in  everv  respect  fully  equipped  in  accordance  with 
the  Admiralty  requirements.  Comfortable  accommo- 
dation for  officers  and  crew  has  been  fitted  complete 
with  every  requirement,  while  ample  space  is  provided 
for  the  various  stores,  etc.,  required  in  the  coast-guard 
service.  The  machinery  consists  of  triple  expansion 
engines  with  all  necessary  auxiliaries,  including  steam - 
steering  gear  and  windlass,  steam  being  supplied  by  a 
steel  multitubular  boiler,  working  at  a  pressure  of 
I55lb.  per  square  inch.  During  the  past  week  the 
vessel  has  undergone  a  complete  series  of  trials,  com- 
prising power,  speed,  steering,  gun  firing,  and  anchor 
trials  ;  also  stability  tests.  The  power  trials  included 
an  eight-hour  full  power  trial.  All  these  tests  were 
carried  out  most  successfully,  and  to  the  complete 
satisfaction  of  the  Admiralty  officers.      (See  page  282.) 

There  was  recently  launched  from  the  yard  of 
VIessrs.  Palmer's  Shipbuilding  and  Iron  Company, 
Ltd.,  Jarrow,  a  steamship,  The  Chatna,  for  Messrs. 
Elder,  Dempster  and  Co.,  of  Liverpool.  The  Chama 
1^   550  It.  long,  48  ft.  broad,  and  23  ft.  4  in.  deep.     She 


has  been  designed  to  lift  about  4,1 tons  dead  weight 

on  her  summer  load  draught. 

The  ste-1  screw  steamer  Bennie,  built  to  the  order  of 
Messrs.  Elder,  Dempster,  and  Co.,  for  their  West  African 
trade  from  Liverpool,  has  been  launched  from  the  East 
Shipbuilding  Yard,  of  Messrs.  Swan,  Hunter  and 
Wigham  Richardson,  Ltd.,  Wallsend-on-Tyne.  The 
vessel  is  of  the  following  leading  dimensions  :  Length 
over  all.  30 2  ft.  ;  beam,  extreme,  48  ft.  3  in.,  ami 
depth  moulded.  32  ft.  to  shelter  deck.  The  vessel 
is  expected  to  carry  a  dead-weight  cargo  of  about 
1,600  tons  on  a  draught  of  21  ft.  The  machinery  h;>s 
been  constructed  by  the  Wallsend  Slipway  and 
I  agincering  Company 

The  large  steel  screw  steamer  Harmonic  proceeded 
mi  her  official  trial  trip,  after  adjusting  compasses 
in  Hartlepool  Bay.  The  vessel  has  been  built 
by  Messrs.  Furness,  Withy  and  Co.,  Ltd.,  Hartle- 
pool, to  the  order  of  Messrs.  J.  and  C.  Harrison,  Ltd., 
and  is  the  second  of  three  sister  ships  for  the  same 
owners.  She  is  over  335  ft.  in  length,  built  on  the 
deep -frame  principle,  with  a  measurement  capacity  of 
264,126  cubic  feet.  The  main  engines  have  been  supplied 
and  fitted  by  Messrs.  Richardsons,  Westgarth  and  Co.. 
Ltd..  Hartlepool. 

Messrs.  Archd.  McMillan  and  Son,  Ltd.,  shipbuilders, 
Dumbarton,  launched  recently  the  steel  screw 
steamer  Saint  Jerome,  the  second  of  two  winch 
they  have  built  for  the  order  of  Messrs.  Rankin,  Gil- 
mour  and  Co.,  of  Liverpool.  The  moulded  dimensions 
are:  Length,  345  ft.;  breadth  47  ft.  6  in.  ;  depth,- 
24  ft.  9  111.  :  and  the  vessel  is  designed  to  carry  a 
dead  weight  of  5,500  tons  on  a  light  draft.  Machinery 
is  being  supplied  by  Messrs.  Dunsmuir  and  Jackson. 
Ltd.,  Glasgow,   for  ;.  sea  speed  of  IO  knots. 

On  Monday  afternoon  the  6th  insl  .Messrs.  Kopner  and 
Son,  Stockton-on-Tees,  launched  from  their  yard  a  steel 
screw  steamer,  Blacktor,  of  the  following  dimensions 
Length,  330  ft.  1  in.  ;  breadth,  46  ft.  ;  depth,  24  ft.  4  111 
The  ve:>sel  will  be  classed  100  Ai.  at  Lloyd's,  and  is  built 
on  the  three-deck  rule,  having  one  deck  laid  and  clear 
holds,  full  poop,  long  bridge,  and  T.  C.  forecastle.  The 
.  e  -el  has  a  double  bottom  for  water  ballast  on  the  cellular 
principle,  and  also  in  the  after  peak.  The  appliances  for 
loading  and  discharging  the  cargo  expeditiously  are  very 
complete  and  include  six  steam  u  inches,  steam  being 
supplied  by  a  horizontal  multitubular  donkey  boiler. 
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MECHANICS    OF    FLOUR    MILLING. 


A  paper  on  this  subject  was   read  before  the    1  ivil 

and  Mechanical  Engineers'   Society  on  February  2nd, 

Mr.  A.  R.  Tatterrsall.  The  following  is  an  abstract  :— 

.Much  of  the  controversy  amongst  milling  engineers 
has  waged  around  the  design  of  the  roller  mill  itself. 
The  essential  features  of  a  successful  roller  mill  have 
eventually  been  proved  to  be — first,  a  roll,  having  elastic 
levers,  which  would  keep  the  adjustable  roller  at  its 
work  and  at  the  same  time  allow  any  hard  or  metallic 
substance  which  might  get  between  the  rolls,  to  pass 
through  without  breaking  the  lever  ;  secondly,  bearings 
having  oil-circulating  arrangements  ;  thirdly,  chevron 
gears  to  maintain  an  exact  differential  speed  between 
the  two  rollers  working  together ;  fourthly,  a  reliable 
adjustment  to  ensure  an  even  pressure  along  the 
whole  surface  of  the  roll  ;  fifthly,  an  even  dis- 
tributed feed  across  the  roll,  which  must  be  spread  out 
in  as  thin  a  stream  as  is  possible  ;  and.  lastly,  the  whole 
set  up  in  a  substantial  framework,  so  as  to  obviate 
any  tendency  to  vibration  and  offering  easy  access 
to  all  parts  requiring  adjustment  ;  the  whole  so  placed 
that  the  machine  can  be  properly  ventilated  with 
the  dual  object  of  keeping  the  stock  cool  and  pre- 
venting the  escape  of  dust.  The  actual  grinding  surfaces 
are  made  of  chilled  iron  cast  in  an  iron  mould.  As 
these  rolls  are  used  in  flour  manufacture  for  two 
purposes,  "  breaks  "  and  "  reductions."  to  make  a 
difference  in  the  metal  used  for  each  purpose  is  the 
I   practice,  and  for  this  reason,  that  the  "  break  " 


rolls,  after  having  been  ground  true  on  the  emery 
wheel  are  fluted  or  grooved  by  a  special  tool  with  a 
slight  lead  or  spiral  twist  of  about  1  in.  per  1  ft.  in 
the  length  of  the  roller  to  break  open  the  wheat  as  it 
p.i'.M's,  whereas  the  "reductions"  or  grindings  of 
the  semolina  are  made  on  entirely  smooth  surf  aces  so  that 
the  .metal  composing  the  casting  may  be  denser 
and  harder.  The  cast  roller  is  hollow  in  the  middle. 
but  each  end  is  cored  so  as  to  require  boring  to  receive 
the  spindle,  which  is  turned  slightly  thicker  than  the 
hole  left,  so  that  the  spindle  is  forced  into  its  place 
by  means  of  hydraulic  power,  and  is  not  keyed  on. 
Experience  has  shown  this  to  be  the  only  satisfactory 
method  of  securing  the  spindle.  Another  feature 
to  be  pointed  out  is  that  the  two  rollers  running  in 
contact  are  revolving  at  differential  speeds.  250  to 
100  for  "break"  or  grooved  rolls,  and  250  to  200  in 
the  case  of  smooth  rolls.  This  differential  speed  is 
maintained  by  means  of  chevron  gears,  working  in 
oil-tight  cases,  so  that,  when  in  operation,  they  are 
comparatively  noiseless.  The  rolls  are  now  generally 
placed  on  the  diagonal  method,  that  being  considered 
better  than  to  give  them  horizontal  setting  (fig.  2). 
Another  debatable  matter  in  connection  with  these 
rollers  is  as  to  which  roller  of  the  two  should  be  the  fast 
and  which  the  slow  roller,  ft  is  obviously  mechanically 
correct  to  make  the  fast  roll  the  one  running  in  fixed 
bearings,  and  the  adjustable  roll  the  slow  running  one, 
but  in  the  case  of  rolls  shown  by  the  author  this  slower 
roll  is  placed  below-  the  other,  so  that  the  pressure  is 
exerted  upwards  against  the  top  one  to  do  the  grinding 
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The  second  machine  of  importance  is  the  purifier 
(fig.  .?)  which  has  to  dual  with  all  the  semolina  and 
middlings  made  in  the  process  of  breaking  down 
the  wheat  on  the  fluted  rolls.  After  the  little  flour 
has  been  dusted  away  this  semolina  is  graded  into 
several  sizes,  and  passes  on  to  the  several  purifiers, 
clothed  with  suitable  numbers  of  woven  silk  according 
to  the  size  of  the  stock   it   has   to   deal   with. 

This  purifier  consists  of  a  vibrating  sifter  D,  having 
a  slight  inclination  from  head  to  tail,  and  enclosed  in 
an  air-tight  frame.  A  fan  C  is  superposed  which  sucks 
or  draws  air  up  through  the  silk  covered  sieve,  taking 
with  it  all  particles  of  less  specific  gravity  than  the 
pure  stock  ;  the  latter  drops  down  through  the  silk 
into  a  collecting  worm  F.  The  space  down  the 
sieve  is  divided  across  by  wooden  partitions,  to  each 
of  which  an  air  current  is  supplied  of  varying  strength, 
light  at  the  head  end  where  the  silk  cover  is  finest, 
and  heavier  at  the  tail  end  where  the  silk  cover  is 
coarser. 

The  air  as  it  passes  away  from  the  silk  to  the  fans, 
laden  with  the  light  impurities,  passes  through  a 
series  of  channels  E  E,  placed  quite  close  to  the  silk, 
and  after  passing  through  these  channels  expands, 
and  the  heavier  particles  drop  into  these  channels 
while  the  lighter  ones  pass  upwards  into  a  large  ex- 
pansion chamber  E  C,  and  are  caught  while  the  pure 
air  blows  out  at  the  mouth  of  the  fan  into  the  room. 


OVERHEAD   MAINS. 


SOCIETY  OF  ENGINEERS. 


Mr.  Nicholas  J.  West,  the  new  President  of  the  Society 
of  Engineers,  delivered  his  piesidential  address  on 
Monday  evening  last.  He  chose  for  his  subject  a  branch 
oi  the  mechanical  side  of  engineering  more  particularly 
with  reference  to  the  historical  use  and  improvement 
of  pumping  and  marine  engines 

At  the  same  meeting  the  retiring  President,  Mr.  D. 
B.  Butler,  presented  the  premiums  awarded  for  papers 
read  during  the  year.  Ihe  President's  gold  medal  was 
awarded  to  Mr.  William  Edward  Storey  for  his  paper 
on  Condensing  Machinery;  the  Bessemer  Premium  of 
Books  to  Mr.  R.  G.  Allanson-Winn  for  his  paper  oa 
Deep  Sea  Erosion  and  Foreshore  Protection  :  a 
Society's  Premium  of  Book-,  to  Mr.  A  S.  E  \ckcrmann 
for  his  paper  on  British  and  American  Coal-cntting 
Machines  ;  and  a  Societ)  s  Premium  of  Books  to  Mr. 
Frank  Latham  for  his  paper  on  Some  Recent  Works 
<it   \\  atei    Si!  i  plj    .it    Penz  mo 


At  the  meeting  of  the  Institution  of  Electrical 
Engineers,  held  at  Great  George  Street.  S.W., 
yesterday,  a  paper  by  Mr.  G.  L.  Addenbrooke  was 
on  the  agend"  :  "The  Value  of  Overhead  Mams  for 
Electric  Distribution  in  the  United  Kingdom,"  of 
which   the  following   is  an   abstract  : — 

On  the  Continent  and  in  America,  outside  considerable 
towns,  electric  transmission  has  almost  universally- 
been  carried  out  by  means  of  overhead  mains.  Un- 
fortunately, until  recently  in  this  country,  officialism 
and  to  some  extent  public  sentiment  have  prevented 
the  employment  of  this  method  on  anv  scale. 

Wiser  counsels  now  prevail,  and  it  is  now  possible  to 
consider  systems  of  transmission  of  this  character  in 
the  United  Kingdom,  and  it  becomes  of  practical 
importance  to  see  how  they  compare  with  underground 
transmission,  and  what  difference  their  employ-mept 
may  make  in  the  policy  and  procedure  of  power 
companies. 

The  tables  on  page  317  show  the  cost  of  overhead 
conductors  and  underground  mains  employed  under 
similar  conditions.  The  figures  must  be  regarded 
as  approximate,  as  so  much  depends  in  anv  given 
case  on  the  amount  of  work  to  be  done,  the  locality 
and  other  conditions,  but  still  they  are  near  enough 
for  the  present  purpose.  The  costs  in  both  cases  are 
for  high-class  work,  and  this  applies  particularly 
to   overhead  work. 

An  inspection  of  these  tables  will  show  that  at 
6,000  volts  between  conductors  on  a  three-phase 
system  the  cost  of  the  overhead  conductors  is  about 
half  that  for  underground  cables.  If  the  voltage 
is  increased,  the  cost  of  the  overhead  line  onlv  rises 
slightly,  while  the  cost  of  the  cables  increases  more 
rapidly,  so  that  at  10,000  volts  the  cost  of  underground 
i>  nearly  three  times  the  cost  of  overhead  transmission. 
In  the  cost  for  the  overhead  transmission  a  fair  sum 
is  1111  hided  for  extra  poles  and  networks  when  cro- 
roads  or  places  to  which  the  public  have  access. 

In  these  tables  the  costs  of  overhead  conductors 
have  been  calculated  on  the  basis  of  a  single  set  oi 
conductors  of  the  sizes  mentioned  011  a  pole,  but  when 
more  power  is  wanted  a  second  set  of  conductors  can 
usually  be  added  at  the  cost  for  copper,  insulators, 
arms  and  erection  onlv,  whereas  to  lay  a  second  cable 
will  cost  practically  as  large  a  sum  as  the  first.  Herein 
lies  one  of  the  great  advantages  of  overhead  distribution. 
Thus,  by  employing  overhead  conductors  a  pown 
company  is  sinking  a  much  smaller  amount  of  capital 
in  extending  its  mains  widely  during  its  early  stages. 
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OVERHEAD    M  A  I  NS.— TH  REE-P  H  A  SE    CABLES. 
On  the  Basis  of  One  Per  Cent.  Loss  per  Mile. 


Particulars  of  the  Conductors. 

Carrying  Capacity  in  Kilowatts  at 
the  following  Voltages. 

Capital  Cost  of  Line  complete  per  Mile, 

allowing  45  Poles  per  Mile  at  the 

following  Voltages. 

Capital  Cost  of  Line  complete 

per  Kilowatt  conveyed  per  Mile 

at  tlie  loUowing'Voltages. 

Size  of 
Cables. 

Section 
of  Cables 
in  Square 

In cnes 

Weight 

per  Mile 
in  lbs 

3—  7'i8 
3—  7/-I6 
3—  ltl\ 
3—  19.  16 

3 

'01292 

3 
03309 

-03588 

3 
06247 

3  x     366 

3   X      468 

3  *     730 
J  x    1170 

81 
M3 

133 
38S 

254 

394 
680 

:=5 

400 

615 

1,060 

323 

545 
887 
1,52(1 

£211 
jS'59 

£3oi 
£40: 

£*3° 

4275 
£31° 
&18 

4"*45 

£290 

£"33* 
£433 

£260 
£305 
£347 
£'448 

53.'- 
36/3 
27/- 

21/- 

30'- 

21/8 

1 6,1- 

13  4 

23/- 
I4/6 
IO/9 
8/2 

1 6/- 

11  3 

7/10 
S'io 

UNDERGROUND    MAINS.— THREE-PHASE    CABLES. 
On  the  Basis  of  One  per  Cent.  Loss  per  Mile. 


Particulars  of  the  Conductors. 

Carrying  Capacity  in  Kilowatts  at 

the  following  Voltages, 

Cost  of  Main  complete 

laid  and  joinled  at  the  following 

Voltages, 

Cost  of  Line  complete 

per  Kilowatt  conveyed  per  Mile 

at  the  following  Voltages. 

Sue  of 
Cables. 

Section 
of  Cables 
m  Square 

Inches. 

Weight 

per  Mile 
in  ibs. 

6,000. 

8,000, 

10,000. 

12,000. 

6,000. 

.    8,000. 

1 0,000. 

I2,OlO. 

6,000. 

8  000. 

10,050. 

12,000. 

3-  7  18 
3r-  7'i6 
3—  7/14 
3—19 10 

3 
01292 

3 
02299 

03588 

3 
06347 

3  x     266 
J  x    468 
3  *     730 
3  «   1270 

81 
143 
222 
382 

152 

254 
394 

680 

225 

400 

'"5 

1,060 

323 

545 

887 

'.526 

£490 

£520 
4545 
4760 

£540 

4'635 
£600 

4"85S 

4:678 
47  =  5 
4772 
4957 

4800 
4870 
4950 

4 1.0  so 

120  - 
73/- 
49/- 
40/- 

50/- 
34/- 

do  • 

36- 

1S  - 

4^6 
32/- 
21,- 

»3'9 

Besides  the  lower  cost  per  mile  of  the  distributing 
system  with  overhead  mains,  and  which  in  many  cases 
would  make  the  difference  whether  a  supply  can  be 
given  profitably  or  not.  it  is  important  to  observe  also 
that  it  it  will  pay  to  carry  the  current  a  certain  distance 
by  underground  mains,  it  will  pav  to  carry  the  current 
nearly  twice  as  far  with  overhead  conductors  ;  which 
means  that  a  power  station  can  economically  supply 
current  over  about  three  times  the  area  which  would 
be  possible  with  underground  transmission  at  6,000 
volts,  and  if  the  pressure  is  increased  the  relative 
areas  show  a  still  greater  difference. 

It  is  also  important  to  bear  in  mind  that  overhead 
conductors  are,  comparatively  speaking,  free  from  the 
complicated  phenomena  known  as  resonance  effects, 
which  give  a  good  deal  of  trouble  on  underground 
circuits  ami  have  been  the  cause  of  much  anxiety. 

There  is  no  reason  why,  with  overhead  distribution 
and  a  cheap  system  of  wiring,  such  as  is  in  use  every- 
where except  in  this  country,  all  these  smaller  centres 
of  population  and  the  outskirts  of  the  larger  towns 
should  not  enjoy  the  benefits  of  electric  light  and 
power  supply,  which  they  are  hardlv  likely  to  do 
for  another  twenty  years  without  this  system  of 
distribution. 

It  is.  further,  worth  pointing  out  that  most  of  the 
local  distribution  abroad  is  at  110  volts.  With  J40 
volts,  such  as  we  use  largely  here,  the  problems  in- 
volved are  much  simpler. 


It  ought  to  be  the  function  of  power  companies 
to  feed  these  towns  and  villages  by  lines  of  overhead 
mams  radiating  twelve  to  fifteen  miles  in  all  directions 
round  each  power  station,  and  the  undertakings  being 
in  groups,  economic  and  effective  administration  would 
be  secured,  and  the  disadvantages  and  lackof  efficiency 
of  separate  small  undertakings  would  be  avoided. 

That  there  is  a  large  field  open  for  future  work 
in  this  direction,  no  one  who  has  studied  the  question 
will  deny,  and  it  is  very  much  allied  to  the  question 
of  inter-urban  electric  railways,  in  which  so  much 
progress  has  already  been  made  111  the  United  States. 

In  conclusion,  the  author  refers  to  another  class  of 
overhead  electric  distribution  which  is  fast  attaining 
an  important  place,  namely,  distribution  at  very 
high  pressures  such  as  50,000  volts.  The  continued 
success  and  extension  of  such  installations  warrants 
them  being  considered  not  only  as  local  enterprises 
specially  arranged  to  meet  some  unusual  set  of  con- 
ditions, but  as  being  of  general  application.  When 
electric  distribution  is  effected  at  these  voltages, 
not  only  do  we  get  into  a  new  order  of  phenomena 
electrically,  but  economically  also.  The  capital  cost 
of  the  line  comes  down  to  from  is.  6d.  to  2s.  per  kilowatt 
conveyed  per  mile,  with  a  loss  of,  say.  one-hfthof  1  per 
cent,  per  mile.  The  overhead  electric  transmission  of 
power  and  light  will  be  one  of  the  most  potent  factors 
in  developing  new  industrial  and  mining  regions  in  the 
next  twenty  or  thirtv  vears. 
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HYDRAULIC    PRESSING,    STAMPING 
AND  FORGING  MACHINERY. 

{Continued  from  page  -f>4.) 


HYDRAULIC  FORGING  PRESSES 

Valves  art-  generally  the  most  vital  portion  of  a 
press,  a  badly  designed  valve  being  a  source  of 
endless  trouble  and  expense.  In  a  slow  working  press 
for  low  pressures  the  valve  is  usually  made  of  the  screw 
down  type,  or  of  the  leather  packed  piston  type,  or  slide 
valve  tvpe.  Beyond  1  ton  per  square  inch,  valves  are 
made  of  the  balanced  mitre  type  with  forged-steel  bodies 
and  heavy  phosphor  bronze  fittings.  In  a  large  press 
of  quick  action  and  heavy  pressure,  where  the  valves 
and  pipes  are  of  large  area,  it  is  necessary  for  the 
valves  to  be  hydraulically  or  fluid  worked. 

Circumstances  determine  whether  the  motive  power 
shall  be  hand,  electric  or  steam. 

In  presses,  of  large  power  say  of  500  tons  and 
upwards,  it  is  essential  that  every  part  should  be  extra 
strong  and  rigid,  and  all  parts  with  a  low  stress- 
The  load  may  not  always  be  central  on  the  work,  for 
which  contingency  the  columns  are  usually  propor- 
tioned on  each  side  to  take  three-quarters  the  load 
with  very  deep  guides  on  the  crosshead  for  side  strains. 
In  presses  of  large  calibre  the  entablature  and  base  are 
often  built  up  of  cast  steel  girders  joggled  and  bolted 
together,  or  with  steel  hoop  shrunk  on  over  snugs 
to  take  any  side  stresses.  The  presses  are  operated 
in  different  manners,  one  method  being  to  have  a 
steam  accumulator  for  operating  the  lifting  cylinders, 
and  a  set  of  three-throw  hydraulic  pumping  engines  for 
pumping  direct  at  a  pressure  of  three  tons  per  square  inch 
into  the  press  cylinder,  the  main  ram  falling  by  gravity 
and  filled  with  water  from  an  overhead  tank.  With 
the  pumping  engine  system,  the  steam  consumption 
is  more  economical  than  with  direct  steam  drivers. 
In  a  large  forge  works  this  is  of  not  such  great  im- 
portance, as  the  waste  gases  from  the  heating'furnaces 
are  utilised  for  generating  steam.  Probably  for  which 
reason  the  steam  hydraulic  press  is  largely  used,  this 
type  also  having  the  advantage  in  first  cost.  A  descrip- 
tion of  its  working  may  be  interesting. 

The  squeeze  is  applied  by  means  of  a  steam-driven 
intensifier.  The  hydraulic  cylinder  of  the  intensifier 
is  connected  by  a  pipe  to  the  cylinder  of  the  press  and 
the  pipe  and  the  two  cylinders  are  kept  filled  with 
water  from  an  overload  tank  through  a  valve,  which 
opens  downwards  to  admit  water  from  without,  and 
closes  against  any  pressure  from  within  the  cylinders. 


METHOD     OF     WORKING. 

rhe  area  ol  the  steam  piston  and  that  of  the  ram 
of  the  intensifier  an-  so  proportioned  to  each  other 
that  a  pressure  of  steam  produces  a  pressure  3  tons 
per  square  inch  on  the  water  above  the  forcing  ram. 
To  squeeze  the  forging,  the  workman  depresses  a 
hand  lever,  which  moves  a  valve  admitting  steam 
below  the  piston  of  the  intensifier.  causing  the  forcing 
ram  to  drive  the  water  into  the  cylinder  of  the  press  ; 
the  ram  and  crosshead  is  thus  moved  downwards, 
By  raising  the  lever  steam  escapes  from  below  the 
piston  of  the  intensifier,  when  the  piston  and  ram 
fall  by  gravity.  The  lifting  of  the  moving  head  of 
the  press  is  actuated  by  two  cylinders  on  top  of  press  ; 
in  this  press  steam  instead  of  water  is  used  to  do  the 
lifting,  the  admission  of  steam  to  the  lifting  cylinders 
being  controlled  at  will  by  a  small  three  way  ccck, 
which  enables  the  press  to  be  worked  in  two  distinct 
ways. 

In  the  usual  method  of  working,  the  pressure  of 
steam  is  maintained  continuously  below  the  pistons 
of  the  lifting  cylinders  thus  holding  the  head  up 
until  steam  is  admitted  below  the  piston  of  the 
intensifier.  which  overcomes  the  pressure  of  the  steam 
in  the  lifting  cylinders  and  drives  it  back  into  the 
boiler.  On  again  releasing  the  steam  from  below  the 
piston  of  the  intensifier  the  lifting  pistons  regain 
their  power  and  force  the  water  back  into  the  top 
of  the  intensifier,  but  as  the  quantity  contained  in 
the  pressing  cylinder  and  intensifier  with  their  con- 
necting pipe  remains  constant,  the  moving  head  of 
the  press  rises  and  falls  through  a  distance  due  to 
the  influence  of  the  pressing  and  lifting  cylinders. 
These  prevail  alternately  one  over  the  other,  the  rise 
and  fall  between  the  two  lixed  points  being  in  accord 
with  the  movement  of  the  workman's  hand,  thus 
squeezing  the  forging  and  permitting  it  to  be  moved 
along  after  each  stroke  ready  for  a  fresh  squeeze 
to  be  taken  on  a  new  part.  If  the  normal  stroke 
of  the  crosshead  is  insufficient  it  can  be  made  to 
travel  through  a  second  and  lower  interval  by  merely 
turning  the  three  way  cock.  This  shuts  off  the  constant 
supply  of  steam  below  the  pistons  of  the  lifting 
cylinders,  with  the  result  that  the  head  remains 
stationary  and  water  flows  in  from  the  overhead  tank, 
and  fills  the  vacant  space  left  by  the  forcing  ram  of 
the  intensifier.  Then,  as  soon  as  steam  is  admitted 
below  the  piston  of  the  intensifier,  the  press  head 
descends  through  a  second  interval.  This  action 
may  be  repeated  until  the  whole  available  stroke  of 
the  presshead  is  used  up,  or  until  the  material  under 
treatment  offers  such  resistance  that  it  must  be  moved 
into  a  new  position  for  another  part  to  be  squeezed. 
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FUEL  ECONOMY  IN  STEAM  POWER 
PLANT. 


There  was  an  interesting  discussion  on  M  ssrs. 
Booth  and  Kershaw's  paper  on  this  subject  at  the 
last  meeting  of  the  Institution  of  Electrical  Engineers. 
Mr.  John  C.  B.  Kershaw  opened  the  proceedings 
with  a  few  experiments  in  illustrations  of  the  paper. 
His  first  experiments  were  designed  to  show  the 
different  character  of  the  gases  given  off  when  using 
anthracite,  South  Wales  steam,  and  ordinary  Lanca- 
shire coal.  The  anthracite  contained  37  per  cent. 
of  volatile  matter,  the  South  Wales  steam  coal  12 
per  cent.,  and  the  bituminous  specimen  32  per  cent. 
He  next  illustrated  by  the  aid  of  a  candle  and  a  piece 
of  copper  wire  the  manner  in  which  a  cold  surface 
brought  into  contact  with  a  flame  robs  it  of  its  heat, 
and  then  showed  through  the  agency  of  a  wire  gauge 
and  a  Bunsen  flame  the  effect  of  a  cold  conducting 
surface.  It  remained  to  be  considered,  he  pointed 
out,  whether  scale  was  a  worse  conductor  than  boiler- 
plate iron,  and  another  experiment  was  designed  to 
show  the  relative  heat  conductivity  of  boiler-plate 
scale  and  oil  scale.  He  wished  to  emphasise  the 
importance  of  testing  the  flue  gases. 

Col.    Crompton   said    that    the   matters  discussed  in 
the   paper  were   of   the   first   importance    to   electrical 
engineers,   particularly  those    connected    with    power 
and  lighting  plant.       With  regard   to  the  question  of 
temperatures    of    flames     and      the    cooling    surfaces 
of   boiler  plates,  he   agreed   with    the  authors.     There 
was  no  doubt  that  a  great  deal  of  the  discredit  brought 
upon  water-tube   boilers  in  their  early  days  was  due  to 
mistakes  in  the  brickwork  setting.    The  ideas  of  some 
people  with  regard  to  smoke  consumption  were  limited 
to  passing  excess  of   air   through  the  furnace  and  thus 
producing  a  cooling  effect.     The  problem  was  to  prevent 
smoke  without  loss,  and  in  this  respect  the   author's 
remedy  was   the  correct    one.       It   was  a   question   of 
suitable  furnace  construction.      Then  there    was   what 
he  might  fairly  term  the  great  puzzle  of  thermal  storage , 
which    he  thought   was    going   to  be  one  of  the  great 
advantages  which  electrical  engineers  could   introduce 
into  stations  where  they  had  to  deal  with  a  peak  load. 
Thermal    storage    produced    economies    which    were 
quite  inexplicable  with  the  light  of  present  knowledge. 
It  was  not  a  question  of  getting  25  or  30  per  cent,  extra, 
but  200  per  cent,  extra  gain  in  boiler  power  at  the  peak. 
The  problem  was  being  investigated  and  he  hoped  that 
in   a   year  or   two   the   electrical  industry  would  be  in 
possession    of    some    useful    facts    in    this    connection- 
Thermal    storage    had    reduced    coal    consumption    in 


a  station  which  was  previously  a  model  for  econo- 
mical working  in  other  respects,  by  the  difference 
between  4  and  yg. 

He  differed  from  Mr.  Booth  in  his  hankering  after 
Lancashire  boilers.  With  the  water-tube  boilers 
the  furnaces  could  be  designed  in  a  manner  impossible 
with  the  Lancashire.  The  furnace  problem  was  a  fuel 
problem.  He  did  not  think  that  the  results  to  be 
obtained  with  the  inclosed  grate  were  at  all  comparable 
with  those  to  be  got  from  a  flat  grate  working  on  the 
chain  principle,  or  on  the  principle  which  propelled 
fuel  from  the  front  to  the  back  and  only  passed  it 
through  when   combustion  had  been  completed. 

To  the  question   of  superheated  steam  he  had  paid 
a  good  deal  of  attention,  and  the  views  he  held  were 
those  of  people  with  whom  he  was  not  ashamed  to 
be  in  company.      With  superheated  steam,  advantages 
were  obtained  the  whole  way   up   the    scale,  so  that 
1,000-'  F.    was  better  than  500  deg.     The  use  of  very 
highly     heated    steam    had    produced    results    which 
could  not  be  accounted  for  by  the  ordinary  third  law . 
and  the  only  explanation  was  that   former  knowledge 
was  incomplete.  Quite  apart  from  the  thermo-dynamic 
advantage,    it     had     been     pointed    out    by    Messrs. 
Callender    and     Nicholson     that     superheated     steam 
had  enormous  advantages  in  preventing  leakage  over 
sliding   surfaces.     With   regard    to    the   charge    made 
against   superheated     steam   of    scoring   and   cutting 
the  cylinder  it  only  needed  that  it  should  be  lubricated 
to  a  certain  extent.     With  steam  at   300  deg.   to  400 
deg.   above   the   saturation  point   consumption   could 
be  reduced   from  30  to  40  percent.      On  this  subject  a 
new  practice  could  be  built  up  with  steam  engineering. 
In    this  way  the  steam  engine  could  be  made  to  keep 
pace  with  the  internal-combustion  engine.        The  time 
would   come  when  steam  would  be  taken  at  1,000  deg. 
and  discharged  at  200  deg. 

Mr.  Boot  said  that  he  found  no  difficulty  in  separating 
the  grease  with  a  separator,  the  only  objection  being 
the  loss  of  5  per  cent,  of  water  in  addition  to  the 
ordinary  losses.  He  had  tried  the  heating  of  feed 
water  to  the  same  temperature  as  the  water  in  the 
boilers,  and  the  deposits  were  thrown  down  in  trays 
arranged  for  the  purpose.  It  was  impossible  to  carry 
out  all  the  tests  suggested  in  the  paper  by  reason 
of  the  number  of  men  required.  Station  engineers 
looked  at  the  lbs.  of  coal  per  unit,  and  if  they  found 
the  consumption  going  up  they  then  looked  into  the 
matter.  They  were  compelled  to  regard  the 
coal  per  unit  test  as  a  sufficient  one.  He  was  sur- 
prised to  hear  Col.  Crompton  speak  against  Lancashire 
boilers  which  certainly  had  their  uses  in  an  electrical 
plant  where  there  were  variations  of  loads  and  where 
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steam  had  to  be  stored  ready  tor  use  at  a  moment's 
not  u  i- 

With  regard  to  refractory  furnaces  it  had  often 
been  a  surprise  to  him  why  some  makers  of  water- 
tube  boilers  continued  to  sell  boilers  designed  on 
barbarous  principles  as  far  as  fuel  combustion  was 
concerned.  The  question  of  the  kind  of  fuel  to  be  usei ! 
was  to  a  large  extent  a  question  of  location  and 
carriage,  and  where  rates  were  high  it  was  cheaper 
to  use  the  best  coal.  He,  personally,  had  never  got 
above  18  per  cent,  saving  by  the  use  of  superheated 
steam. 

Mr.  Halpin  did  not  believe  in  paying  fancy  prices 
for  coal,  as  the  extra  work  was  not  worth  the  extra 
price.  Inferior  coal  could  be  used  without  smoke 
and  to  the  best  possible  results. 

Mr.  Dale  said  that  at  Messrs.  Crossaeld's  Works, 
Warrington,  owing  to  the  varying  hardness  of  the 
water  they  analysed  it  every  day.  They  had  obtained 
great  advantage  in  the  matter  of  superheating  bv 
utilising  the  top  of  the  Lancashire  boiler,  usuallv 
covered  with  non-conducting  material,  as  a  heating 
surface  and  sending  the  gases  through  tubes  into 
the  superheating  chamber.  In  that  way  they  gained 
about  70  deg.  to  80  deg.  of  superheat.  The  arrange- 
ment had  been  in  use  for  several  vears  and  worked 
satisfactorily. 

The  discussion  was  adjourned. 


An  8-ft.  steel  chimney,  230  ft.  in  height,  has  lust 
been  completed  and  will  be  erected  in  Mexico.  This 
will  be  the  highest  steel  chimney  in  America. 


The  orders  given  in  January  for  new  vessels  to  be 
built  on  the  Clyde  are  stated  to  equal  169,000  gross  tons, 
and  to  be  a  record  in  tonnage.  The  north-east  coast  ship- 
builders during  the  same  period  received  proportionately 
large  orders.  Belfast  claims  to  have  secured  210,000 
tons  of  new  work. 

Mr.  Jaine--  C.  Inglis,  general  manager  of  the  Great 
Western  Railway,  has  been  nominated  by  the  Council 
of  the  Institution  of  Civil  Engineers  as  one  of  their 
representatives  on  the  Engineering  Standards  Com- 
mittee, in  the  place  of  the  late  Mr.  John  Allen 
Mi  Donald,  engineer-in-chief  of  the  Midland    Railway. 


It  is  a  significant  fact  that  to  the  1905  edition  of 
Garcke's  Manual  of  Electrical  Undertakings  and 
Directory  two  hundred  more  pages  have  been  added, 
bringing  the  total  up  to  about  1,700  pages,  which  is  over 
four  times  the  size  of  the  first  volume,  published  in  1896. 
The  number  of  undertakings  about  which  particulars 
were   given    in    the   first    volume   was     two   hundred, 


now  that  figure  has  grown  to  close  on  2,400,  while 
the  amount  of  capital  issued  in  connection  with  these 
undertakings,  which  include,  of  course,  both  municipal 
and  joint-stock  enterprises,  has  risen  from  a  little 
over  £61,000,000  to  close  on  £267,000,000. 


AN     ELECTRIC     WINDER     FOR     THE     RAND. 

The  first  large  electric  hoist  adopted  for  deep-level 
developments  on  the  Rand  has  been  ordered  for  the 
Village  Main  Reef  Gold  Mine.  The  winder  will  be 
placed  at  a  vertical  depth  of  1,100  ft.  and  will  haul 
on  a  1,700  ft.  incline.  The  generating  plant  will  be 
of  900,  and  the  hoist  of  500  h. p.  Messrs.  W.  H. 
Allen,  Son  and  Co.,  represented  locally  by  the  Technical 
and  Commercial  Corporation,  Ltd.,  will  be  the  manu- 
facturers of  the  steaming  plant,  and  Fraser  and 
Chalmers,  Ltd.,  of  the  mechanical  parts  of  the  hoist, 
whilst  the  electric  installation  will  lie  provided  by 
the  A.  E.  G.  Electrical  Company  of  South  Africa. 
The  three-phase  system  as  adopted  by  that  Company 
with  a  liquid  starting  resistance  will  be  used,  and 
it  is  expected  that  the  plant  will  be  at  work  in  about 
seven  months. 


OBITUARY. 

Mr.  Frederick  Gordon,  whose  death  is  reported  from 
Sunderland,  had  extensive  business  interests  on  the 
East  Coast.  He  was  managing  director  of  Johnasson 
Gordon  and  Co..  Ltd..  of  Newcastle,  the  East  Coast 
Engineering  and  Shipbuilding  Company.  Tyne  Dock, 
and  of  the  Gordon  Steam  Shipping  Company.  Ltd., 
London  and  Xewcastle.  He  was  also  a  member  of 
the  River  Wear  Commission,  and  his  experience 
admirably  fitted  him  for  the  chairmanship  of  the 
Traffic  Committee  of  that  body. 

Mr.  James  E.  Rausome.  to  whose  death  reference  1- 
made  elsewhere,  was  a  man  of  many  parts.  To  the 
engineering  public  he  was  chiefly  known  as  the  head 
of  the  famous  Ipswich  firm,  founded  by  his  grandfather 
in  1789.  Mr.  James  Ransome  has  been  the  head  of 
this  undertaking  for  many  years,  and  he  worthily 
sustained  the  high  traditions  of  a  great  business.  It 
was  natural,  of  course,  that  his  name  should  have  been 
associated  with  the  Royal  Agricultural  Society,  and 
he  was  also  on  the  Council  of  the  Bath  and  West  of 
England  Society,  and  the  Agricultural  Engineers' 
Association.  Nor  did  his  activities  end  here,  for  he 
played  an  important  part  in  Ipswich  local  affairs, 
and  was  intimately  associated  with  the  extension 
educational  facilities  in  that  town.  His  death  at  the 
comparatively  early  age  of  sixty-six  is  a  matter  for 
genuine    regret. 
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CONTRACTORS'    NEW5. 

We    shall    be    pleased    to    insert    under  this    column,  free    of    charge,    particulars  of    open    contracts. 


CONTRACTS    OPEN. 

Last  Day. 
Ghent. — Supply  of  fifteen  electric  cranes  for 
use  in  connection  with  the  docks.     Hotel 
de  Ville,  Ghent  Feb.  13 

Bury. — Supply  and  erection  of  one  500  k.w. 

direct-current  high-speed  generating  set. 

Mr.  S.  J.  Watson,  Electricity  Works,  Bury    Feb.  14 

Lagos.  — The  Crown  Agents  for  the  Colonies 
invite  tenders  for  the  supply  of  steel  rails, 
fish-plates,  and  steel  sleepers  for  thirty 
miles  of  single  track.  Crown  AgenN 
Office,  Whitehall  Gardens,  S.W Feb.  14 

Manchester. — Supply  and  erection  of  a 
main  switchboard,  auxiliary  distribution 
board,  etc  ,  lor  car  repairing  works.  Mr. 
J.  M.  McElroy,  General  Manager,  Tram- 
ways Department,  55,  Piccadilly,  Man- 
chester           ...        Feb.  14 

Merthyr  Tydvil.  —  Supply  of  between 
5,700  and  6,000  tons  of  cast-iron  pipes 
lur  high-level  aqueduct,  valves,  etc.  Mr. 
George  F.  Deacon,  16,  Great  George 
Street,  Westminster,  S.W.,  or  Clerk, 
Town    Hall,    Merthyr  Tydvil        Feb.   15 

Bournemouth. — Three  contracts  in  con- 
nection with  tramways,  (a)  Steel  grooved 
girder  rails  ;  (b)  permanent-way  construc- 
tion and  rail  bonding  ;  (c)  wood  blocks 
and  granite  at  edging.  Mr.  F.  W.  Lacey, 
Borough  Engineer,  Bournemouth  ..      Feb.  15 

Newcastle=under=  Lyme— Manufacture 
delivery  and  erection  of  three  sets  of  gas 
engines  and  centrifugal  pumps  for  sewage 
disposal  works.  Messrs.  Wilcox  and 
Raikes,  63,  Temple  Street,  Birmingham...       Feb.  22 

Fulham.  —  Supply  of  condensing  plant, 
boilers,  economisers  and  stokers.  Mr. 
Arthur  J.  Fuller,  Borough  Electrical  and 
Consulting  Engineer,  Town  Hall,  Fulham     Feb.  22 

Chelmsford. — Pumping  machinery  includ- 
ing horizontal  gas-engine  and  a  vertical 
treble  ram-pump  to  raise  10,000  gallons  of 
water  per  hour.  Mr.  Jos.  Dewhurst, 
Engineer,  Avenue  Chambers,  Chelmsford.      Feb.  24 

Copenhagen.— Supply  and  erection  of  a 
gasometer  of  a  capacity  of  200,000  cubic 
feet  per  hour  for  the  Lighting  Department 
of  the  Corporation.  Valby  Gasworks, 
Valby,  Copenhagen Feb.  27 

Barcelona.— The  "  Gaceta  de  Madrid  "  of 
January  iSth  contains  a  notice  calling  for 
tenders  for  the  supply  and  installation  in 
the  sheds  of  the  Barceloneta  wharf  of  two 
transhipment  cars  for  platform  cranes. 
Conditions  of  contract  and  plans  may  be 
inspected  at  the  offices  of  the  Secretary  of 
the  Port  Administration,  Casa  Lonja, 
Barcelona       March  1 

Johannesburg.— Supply  of  100  electric 
cars,  two  electric  water-cais,  five-ton 
crane,  car  traverser,  and  workshop  tools 
for  Municipal  Council  ..  ...  ..      -March  o 


Last  Day 
StoRe  Newington.— Supply,  delivery  and 
erection  of  sub-station  plant  and  mains. 
Four-section  contract.  Mr.  W.  F'.  Loveday, 
Borough  Surveyor,  Town  Hall,  Milton 
Road,  Stoke  Newington,  S.E March  8 

Belgium.— The  "  Bulletin  Commercial"  an- 
nounces that  the  Belgian  State  Railways 
invite  tenders  for  the  installation  of  two 
sets  of  ventilating  and  heating  apparatus 
in  the  central  workshops  at  Mechlin. 
I  'at  ticulars  of  M.  Slaghmuylder,  Engineer-  March  6 
in-chief,  Station  du  Nord,  Brussels  ..      March  13 

South  Shields.— Supply,  delivery  and  erec- 
tion of  the  following  plant  in  connection 
with  the  electricity  supply  department : — 
One  multitubular  marine  type  boiler,  two 
medium-speed  open-type  vertical  engines 
for  two  550  k  w.  direct  current  traction 
generators,  two  500  k.w.  direct  current 
generators  and  traction  switchboard.  Mr. 
J.  H.Cawthra,  Borough  Electrical  Engineer  March  13 

Madagascar.— Plant  and  machinery  are 
required  for  the  establishment  of  a 
pumping  station  at  Majunga,  Madagascar. 
Particulars  may  be  obtained  from  the 
Minister  of  the  Colonies,  4,  Rue  Jean  Nicot, 
Paris — 

Chile.— News  has  been  received  at  the  Com- 
mercial Intelligence  Branch  of  the  Board 
of  Trade  from  the  British  Vice-Consul, 
at  Santiago  (Mr.  A.  C.  Kerr),  notifying 
that  tenders  for  the  Valparaiso  harbour 
works  will  be  opened  in  April,  1906. 
Specifications  will  be  sent  to  the  various 
Chilian  Legations  in  Europe  and  the 
Fnited  States Apr. 
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COMING    CONTRACTS. 

Hammersmith.— The  London  County  Council  has 
sanctioned  the  borrowing  by  the  Borough  Council 
of  £18,482  for  electric  supply  purposes. 

Hull.— A  sum  of  £30,000  will  be  spent  during  the 
ensuing  financial  year  on  electrical  engineering 
works. 

Macclesfield.— A  proposal  is  being  put  forward  to 
borrow  a  sum  of  £20,000  for  electric  supply  purposes. 

Wakefield. — The  Corporation  has  under  consideration 
a  scheme  which  involves  the  spending  of  £18,000 
on  electric  supply  plant. 

Sunderland.— Application  is  being  made  for  a  loan 
of  £15,000  for  additional  electric  supply  plant. 

Western  Valleys  (Mon.)— It  is  intended  shortly 
to  advertise  lor  tenders  tor  sewage  works  at  an 
estimated  cost  of  about  £257,000. 

London.— The  City  and  South  London  Railway  is 
about  to  invite  tenders  for  the  construction  of 
express  cars. 
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CONTRACTS    CLOSED. 

Cheltenham.  —  The  Corporation  has  accepted  the 
tender  of  the  Lancashire  Dynamo  and  Motor 
Company,  Trafford  Park,  for  automatic  reversible 
booster,  Turnbull  and  McLeod  pattern,  with  switch- 
board. 

London.— Tlie  Thames  Electrical  Engineering  Works 
have  placed  orders  with  Reavell  and  Co.,  Ltd.,  for 
engines  for  twenty  lighting  sets  lor  London  County 
Council  steamers. 

Canterbury. — Davey,  Paxman  and  Co.  have  secured 
an  order  for  a  generating  set  from  the  Swindon 
Corporation,  and  a  contract  for  boiler  and  super- 
heater from  the  Canterbury  Town  Council. 

Dover. — The  Dover  Town  Council  has  accepted  the 
tender  of  the  British  Electric  Equipment  Company, 
Ltd.,  for  the  construction  of  the  permanent  way, 
overhead  equipment,  and  laying  the  feeder  cables  in 
connection  with  the  Dover  and  River  Light  Rail- 
ways. 

London.— The  London  General  Omnibus  Company 
have  ordered  six  motor-buses  from  the  Wolseley 
Company,  to  be  ready  by  the  end  of  March.  The 
Great  Western  Railway  Company  and  the  Birming- 
ham Motor  Express  Company  have  also  ordered 
motor-buses  from  the  Wolseley  firm. 

South  Africa. —  Ernest  Xewell  and  Co.  Ltd.,  have 
secured  a  large  order  for  tube  mills  for  grinding 
concentrates  down  to  slime  lor  a  large  gold  mining 
company  in  South  Africa. 

G.  I.  P.  Railway.  —  The  Great  Indian  Peninsula 
Railway  have  given  a  contract  to  Kerr,  Stuart  and 
Co.  Ltd.,  for  motor  coaches  as  designed  by  that  firm. 

London. — The  Hart  Accumulator  Company  have  given 
an  order  to  Measures  Bros.  Ltd.,  for  cast-iron 
columns  and  rolled  steel  joists. 

Birkenhead.  —  The  Tranmere  Bay  Development 
Company,  Ltd.,  Birkenhead,  has  ordered  from  the 
Power-Gas  Corporation,  Ltd.,  a  power-gas  plant 
of  6,000-h.p.  capacity.  The  larger  portion  of  the 
gas  generated  is  intended  for  firing  furnaces  ;  the 
remainder  will  drive  two  400  indicated  h.p.,  and 
three  250  indicated  h.p.,  Premier  gas  engines,  each 
direct-coupled  to  a  Bruce  Peebles  dynamo. 

Shipley. — Graham,  Morton  and  Co.  Ltd.,  Leeds,  have 
just  obtained  an  order  from  Messrs.  Jonathan 
Barker  and  Co.,  Esholt,  Shipley,  for  the  installation 
of  an  overhead  tram-rail.  By  the  introduction  of 
this  plant  it  has  been  estimated  that  a  saving  will  he- 
effected  sufficient  to  pay  for  its  installation  within 
a  year. 

Sunderland. — The  River  Wear  Commissioners  have 
placed  an  important  contract  for  structural  work  in 
connection  with  the  erection  of  additional  coal 
staithes  at  the  South  Dock,  Sunderland,  with 
John  Abbot  and  Co.,  of  Gateshead. 

Glasgow. — Brownlie  and  Murray,  Ltd.,  have  just  re- 
ceived contracts  for  shipment  abroad,  among  these 
being  a  furnace  for  the  City  of  Calcutta,  steel  structural 
work  for  480  ft.  span  suspension  bridge,  buildings 
for  two  large  engineering  shops. 

Bishop  Auckland. — Graham  Morton  and  Company, 
Ltd.,  have  secured  a  contract  to  make  additions  to 
the  extensive  coal  screening  plant  for  the  Dean  and 
Chapter  Xew  Colliery,  at  Bishop  Auckland,  County 
Durham,  belonging  to  Messrs.  Bolckow,  Vaughan  and 
Company,  which  will  enable  it  to  handle  5,000  tons 
per  day. 


London.  —  Among  orders  recently  executed  and 
received  by  the  Paterson  Engineering  Company, 
Ltd.,  for  "  Paterson  Feed  Water  Purifiers  "  are  th< 
following  :  Messrs.  Babcock  and  Wilcox,  Ltd.,  for 
H.M.  Dockyards,  Pembroke  ;  Gosport  and  Fareham 
Tramways;  Messrs.  Belliss  and  Morcom,  Ltd.,  foi 
their  Ledsam  Street  Works ;  Messrs.  Danks  and 
Company  for  H.M.  Dockyards,  Chatham  ;  Messrs. 
The  Electric  Construction  Company  (2)  lor  H.M. 
Dockyards,  Gibraltar  ;  Messrs.  The  Mirrlees  Watson 
Company  for  Partick  Electricity  Works  ;  Messrs. 
Crompton  and  Company  for  Ultadunga  Station, 
Calcutta  ;  Messrs.  The  Earl  of  Kosslyn's  Collieries 
Company,  Ltd. 

APPOINTMENTS    VACANT. 

Last  Day 
Birmingham. — Chemist  to  take  charge  of 
a  new  20-ton  per  diem  coal-testing  plant, 
fitted  with  regenerative  retort  settings. 
Chairman  of  Works,  Sub-Committee  of 
Gas  Department,  Council  House,  Birming- 
ham  Feb.  20 

City  Corporation.— Mr.  D.  J.  Ross, 
engineer  and  surveyor  to  the  City  Corpor- 
ation, is  retiring  on  account  ol  ill-health. 
At  a  joint  meeting  of  the  Officers  and 
Clerks,  the  Finance  and  the  Improvements 
committees,  it  was  decided  to  advertise 
for  a  successor.  The  salary  was  fixed  at 
£1,500,  rising  to  £2,000.  Candidates  must 
not  be  over  fifty  years  of  age        ..  ...        — 

London  County  Council — Engineer- 
ing assistant,  at  a  salary  of  /500  per 
annum.  Must  be  a  member  or  associate 
member  of  the  Institution  of  Civil  Engi- 
neers, and  have  had  experience.  Particu- 
lars of  Clerk  to  the  Council,  Spring 
Gardens,  S.W.  Feb.  2.  ■ 

Newcastle— Electrical  Engineers  to  take 
charge  of  shift  at  Carville  Power  Station. 
Mr.  J,  S.  Watson,  Xewcastle-upon-Tyne 
Electric  Supply  Company — 

APPOINTMENTS    FILLED. 

Hanley. — The  Hanley  Corporation  has  appointed 
Mr.  C.  H.  Yeaman,  chief  assistant  in  the  Islington 
Borough  Council  electricity  works,  as  borough  elec- 
trical engineer  of  Hanley. 

WaKefield. — The  Wakefield  Electricity  Committee 
has  recommended  that  Mr.  H.  A.  Neville,  chiei 
assistant  engineer  at  the  electric  supply  works,  shall 
be  chief  electrical  engineer.  The  commencing 
salary  is  £300  per  annum. 

Manchester. — Mr.  C.  H.  K.  Chamen,  who  has  been 
employed  at  the  Glasgow  Corporation  electricity 
works  as  mains  laying  superintendent,  has  received 
the  appointment  of  superintendent  of  mains  to  the 
Lancashire  Electric  Power  Company. 

Belfast.  —  Mr.  Arthur  King,  Sheffield,  has  been 
appointed  overhead  construction  superintendent  U> 
the  Belfast  tramways.  Mr.  King  was  formerly  with 
the  British  Electric  Eemipment  Company  and  in  the 
Sheffield  Corporation's  tramways  department. 

Hammersmith. — Mr.  Wm.  R.  Nice,  of  the  Lancaster 
Corporation  electricity  works,  has  been  appointed 
superintendent  of  the  meter  and  testing  department 
at  the  Hammersmith  Corporation  electricity  works. 

India.— Mr.  Meares,  electrical  engineer,  Bengal,  has 
been  appointed  electrical  adviser  to  the  Government 
of  India. 
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Stock  Exchange  Settling  Days. — Settling  days  on  the  Stock  Exchange  are  as  follows  : — 
Consols:  March  1st.  General  Settlements  :  February  10th,  24th,  March  15th.  Bank  Rate,  April  21st,  1904,  3  per  cent. 


1.— ENGINEERING,     IRON, 
COMPANIES. 


AND     STEEL 


Present 

Last 

Amount 

d 

Divi. 

Subscribed 

J3 
10 

deiui. 

11,270 

5 

5% 

10,000 

5 

8/- 

3,210,000 

1 

2/6 

76,970 

5 

11- 

1,500,000 

100 

4% 

±'100,000 

100 

n\, 

630,000 

1 

1/7J 

100,000 

1 

71d. 

20,000 

5 

3/- 

250,000 

1 

6-ia. 

±•250,000 

Stk 

H% 

150,000 

4* 

mi 

50,000 

4* 

st- 

33,334 

5" 

2/6 

£500,000 

100 

- 

50,000 

10 

«/- 

±366,600 

Stk 

4% 

200,000 

1 

1/- 

300,000 

1 

68d. 
41% 

±300,000 

Stk 

1,629,760 

1 

6d. 

1,860,900 

1 

3?d. 

1,160,000 

1 

4Jd. 

590,000 

1 

6d. 

74,000 

10 

51- 

154,500 

5 

2/6 

232.500 

5 

2/6 

450,000 

1 

1/6 

70,000 

5 

2/6 

±250,000 

Stk 

4% 

100,000 

10 

30/- 

57  031 

10 

10/- 

40,339 

10 

5% 

75,000 

1 

2/6 

1,259,594 

1 

3Jd. 

1% 

£400,000 

Stk 

200,000 

5 

3/- 

250,000 

1 

98d. 
7|d. 

::<  m,iii.m 

1 

4,721 

13 

18/. 

69,754 

13 

12/- 

20,250 

10 

67- 

5,000 

10 

5% 

186,748 

Stk 

*& 

25,000 

10 

6/- 

±250,000 

Stk 

44% 

9,000 

10 

111",. 

6,000 

10 

5% 

126,000 

3 

31- 

21,000 

3 

1/6 

10,000 

10 

5% 

±150,000 

Stk 

4% 

16.800 

10 



9,61  U 

10 

7% 

965,000 

1 

10% 

341,000 

5 

2/6 

±1,850,500 

Stk 

4'. 

13,0011 

5 

2/6 

250,000 

1 

1/- 

20,000 

10 

4/6 

30,000 

5 

3/- 

408,505 

1 

1/6 

47,500 

10 

7*"„ 

28,001 

5 

11- 

85.000 

1 

7!.d. 

18,000 

5 

31- 

30,000 

10 

(',/. 

Paid 
up. 


Alldays  A  Onions  Pneumatic  Engi- 
neering, Ltd 

Do.    Cum.  Pref.  6  per  cent.    . . 

Armstrong  (Sir  W-  6.1,  Whitworth 

and  Co.,  Ltd. 

Do.  4%  Cum.  Pref . . 

Do.  4%  1st  Mort.  Dbs.  Rd. 

Aveling  and  Porter,  Ltd.,  4*/',,  Ret; 

Mt.  Debs.  Red 

Babcock  and  Wilcox,  Ltd.,  Oi'd.    . . 

Do.  „     6%  Cum.  Pref. 

Baker  (Josephl  and  Sons,  Ltd.,  6% 

Cum.  Pref 

Baldwins,  Ltd.,  5*",,  Cum.  Pref.    . . 

Do.  1st  Mt.  4i",,  Deb.  Stk.  Red. 
Barrow  Hiematite  Steel  Co.,  Ld.,  O. 

Do.  do.        Cum  2nd.  Pref. 

Bayliss,  Jones  and  Bayliss,Ltd.,5% 

Cum.  Pref.  Shares 
Beardmore  (ffm.l  &  Co.,  Ltd..  4$",, 

1st  Mt.  Debs.,  Red.,Sorip  50%  pd 
Bell  Brothers,  Ltd.,  6%  Cnm.  Pref. 

Do  4%  Deb.  Stook,  Red. 

Beyer,  Feacock  and  Co.,  Ltd.,  Ord.l 

Do.  5*%  Cum  Pref. 

Do.  4J%  Red.  Deb.  Stock 

Bolckow,  Yaughan  and  Co.,  Ltd.,  O. 

Nos.  1-1,629,760 

Do.  Nos.  1,639,101-3.500.000 

Brown  (John)  and  Co.,  Lim.,  Ord., 
Nos.  1-1,160,000 

Do.  Ord„  Nos.  1,160.001-1,750,000 

Do.        5%  Cum.  Pref 

Cammell,  Laird  &  Co.,  Ltd.,  Ord.    . 

Do.  6%  Cum.  Pref.     . . 

Clayton  &  Shuttleworth,  Ltd.,  Ord. 

Do.      5%  Cam.  Pref 

Do       4%  1st  Mort.  Db.  Stk.  Red 
Consett  Iron  Co.,  Ltd.,  Ord. . 
Crossley,  Bros  ,  Ld ,  Ord.  40340/97370 

Do.        5%  Cum.  Pref 

Delta  Metal,  Ltd.  Shares      .. 

Dorman,  Long  &  Co.,  Ltd 

Do.    4%  1st  Mort.  Perp.  Deb.Stk. 
Dunderland  Iron  Ore  Co.,  Ltd.,  6% 

Cum.  Pref.  and  Participating. . 
Dnnlop  (James!  A  Co.,  Ltd.,  Ord, .  . 

Do.  6%  Cum.  Pref. 

Ebbw  Vale  Steel,  Iron  &  Coal  Co., 
Ltd. 

Do.                 do.                 do. 
Klliott's  Metal,  Ltd 

Do.    Cum.  Pref.  6% 

Do.    Deb.  4".,        

Fairfield  Shipbuilding  it  Engng.Co 
Ltd.,  6%  Cum.  Pref. 

Do.      4*%  Mort.  Deb.  Stk.  Red. 
Fleming*  Ferguson,  Ltd.  Old  Nos. 

1/9000 

Do.  5%  Cum.  Pref.  Nos.  9001/15000 
Fraser  A  Chalmers,  Ltd.,  Ord. 

Do.  74%  Cum.  Pref. 

Galloways,    Ltd.,  5%    Cum.   Pref. 

1800!/2SOOO    . .      ' 

Do.        4%  1st  Mort  Deb  Red. . 
Greenwood  A  Batley,  Ltd.,  Ord.  . . 

Do.    7%  Cum.  Pref 

Guest,  Keen  &  Nettlefolds,  Ltd.  Ord. 

Do.        5%  Cum.  Pref 

Do.        4%  Irred.  Mort.  Deb.Stk 
Gwynnes,  Ltd.,  5%  Cum.  Pref. 
Hadfleld's  Steel  F'dry  Co.,  Ld.,  Ord. 

Do.        4J70  Cum.  Pref 

Hall  (J.  &  E.),  Ltd.  6%  Cum.  Pref.. . 
Harvey  United  Steel  Co.,  Ltd. 
Hawthorn.  Leslie  A  Co.,  Ltd.  Ord. 
Head,  Wrightson  A  Co.,  Ltd. 
Hill  i  Richard)  A  Co.  (1899)  Ld.,  Ord. 

Do.        6aa  Cum.  Pref 

Hornsby  (Richard)  A  Sons,  Ld.,Ord. 


3 
5 

1 

5 

100 

100 

1 


5 
1 
100 
44 
4* 


Closing 
Prices. 


10 

100 

1 

1 
100 

1 

12/- 

15/- 
1 
10 
5 
5 
1 
5 

100 

74 

10 

10 

1 

1 
100 

5 
1 
1 

13 
10 

3 
10 
100 

10 
100 

10 
10 
3 


10 
100 
10 
10 

1 

5 

100 

5 

1 

10 
5 
1 

10 
5 
1 
5 
8 


24-    3 
4J-     5 

3ft-  3ft 
5|—    5| 
102  -104 

96  —  99 
34-    3g 
14-    18 

5  —     6s 
1  -  li* 
101  —103 

1ft-  ltt 

4*—    4J 

j    it-   H 

100  —102 

M;     m 

99—101 

f-   U 

94  —  97 
1  -  1ft 


ENGINEERING,  IRON,  AND  STEEL  COMPANIES.— Cont.i. 


11-    IS 
111-  111 

u|-  113 

8*—    9 
58-58 

ft-  1A 

5£-  5| 
100  —102 
32  —  33 
16J-16J 
11* llj 

24-    2i 

^2         52 
91  -  94 

3}—    3* 

i-   I 
ri  -  1ft 

9  —  10 
7J—    8 
44-    54 
of-    91 
94* -  961 

104—  11 
97"— 100 

12  —124; 

91-95 
18-  4B 
5|—    61 

6-7 
90A-914 


21-    2g 
5J—    6J 

105  —107 
2—3 
38-3* 
10*-  11 
5  -  5* 
1ft-  1ft 

I  11  —111 
i\-    51 

h-    : 

41-    5 
5J-61 


Present 

Amount 

Subscribed. 


750,000 

25,000 

±260,000 

37,500 

49,537 

300,000 
50,000 
40,000 

200,000 

±300,000 

40,000 

210,000 
75,000 

±75,000 
21,943 
14,248 
6,000 

73,000 

80,000 

±250,000 

122,000 

50,000 

70,000 

±400,000 

20,000 

65,000 

13,000 

230,000 

126,938 

73,062 

±330,000 

350,000 

±350,000 

35,000 

275.000 

300,000 

±300,000 

±115,300 

±97,900 

250.000 

300,000 

±300,000 

49,560 

±125,240 

25,000 

25,000 

±250,000 

85,000 

55,000 

634,732 

538,845 

±240,000 

300,000 

±200,000 
±160,000 

10,000 
$608495800 
$360814100 
$168868000 

3,350,000 

750,000 

±750,000 

±1,250,000 

±1,000,000 

225,000 

500,000 

±300,000 

7,637 

300 

66,666 

66,666 

£346,641 

±150,000 


1 
10 
Stk 
10 
10 

1 

5 

3 

1 
Stk 
10 

1 

1 
Stk 

5 

5 
62* 

10 

5 

Stk 

5 


10 

Stk 
5 
1 
5 
1 
5 
5 


Stk 
10 

1 

1 
Stk 
100 

100 

1 

1 

Stk 

10 

Stk 

10 

10 

Stk 

10 

10 


Last 
Divi- 
dend. 


Paid 
up. 


Closing 
Prices" 


6d. 
6/- 

4% 
20 
5% 
lid 
2/9 
2/H 
7!,d. 

5/-° 

6d. 
6?d. 
1*% 

2/6 

5% 
47/6 

6/- 

44% 

2/- 

31- 
6/- 
4% 
3/- 


2/- 
2/- 
5% 
7*.d. 

44% 
12/. 
6d. 

7Jd. 

4% 
5% 

6% 

il- 
ia- 

44% 
24% 


5/6 
4% 
9/- 

6/- 


Howard  A  Bullough,  Ltd.,  Ord.     ..I      1 
Do.    6%  Pref.  (Non-Cum.)  ..      10 

Do.    4%  Deb.  Stk.,  Red.  after  1905    100 


1      4.69d, 


1 
Stk 

1 

100 

1 

10 

SI  00 
S100 
S1000 
1 

1 


6d. 

41% 
6d. 

4% 
7Jd. 

5/- 

$4 
$13 

1/- 
6d. 


Stk  '    5% 

Stk  I    4% 

100  4*",. 

1  1/2; 


1 

Stk 

5 


7»d. 
4% 
2/9 


Stk      4J% 

5 

5 
Stk 
Stk 


3/. 
3/- 
4% 
1* 


Kynoch,  Ltd 10 

Do.    Cum.  Pref.  5%         ..        ..      10 

Lambert  Bros.,  Ltd.,  Ord 1 

Do.        54%  Cum.  Pref 5 

Leeds  Forge  Co  ,  7%  Cum.  Pref.    . . 

Lysaght  (John),  Ltd.,  6%  Cum.  Pf. 

Do       44'?/,  1st  Mt.  Deb.  Stk.,  Red. 

Mather  A  Piatt,  Ld.,  5%  Cum.  Pref 

Measures  Bros.,  Ltd.,  Ord 

Do.    54%  Cum.  Pref 

Do.     4*%lstMrt.Db.Stk.,Red. 

Muntz  Metal,  Ltd 

Do.    Pref.  5%  

Nantyglo  and  Blaina  Iron  Works, 

Ltd.,  8%  Cum.  Pref. 

N.  Brit.  Loco.  Co.,  Ltd.,  5%  Cm.  Pi. 

North-Eastern  Steel  Co.,  Ltd.,  Ord. 

Do.     4J%lstMrt.  Db.  Stk., Red. 

Pearson  A  Knowles  Coal  and  Iron 

Co.,  Ltd.,  Ord.,  "B" 

Do.        6%  Cum.  Pref.  "A"     .. 

Pease  &  Partners,  Ltd.,  Ord. 

Do.        4%  Perp.  Deb.  Stock    - 
Peebles(Bruee)  A  Co.,Ld.,  6%  Cm.P. 
Pooley  (Henry)  A  Son,,  Ltd.,  Ord  . . 

Do.        54%  Cum.  Pref 

Projectile  Co.  (1902),  Ltd.,  Ord.     . . 

Rbymney  Iron  Co.,  Ltd 

Do.        New  

Do.        5%  Mort.  Deb.,  Red.    . . 
Richardsons,  Westgarth  A  Co.,  Ltd., 
6%  Cum.  Pf. 
Do.       44%  Perp.  Deb.  Stock 
Ruston,  Proctor  &  Co.,  Ltd.. . 
Scott  (Walter),  Ltd.,  Ord.     .. 

Do.  6%  Cum.  Pref. 

Do.  4%  Perp.  Deb.  Stk. 

3hel  ton  Iron,  Steel  and  Coal  Co., Ld. 
1st  Charge  5%  Debs..  Red  . . 
Do.     6%  2nd  Mort.  Debs.,  Red. 
South  Durham  Steel  &  Iron,  Ltd. Or. 
Do.  6%Cum.  Pref. . . 

Do.        44%  Per.  Deb.  Stock 
Steel  Co.  of  Scotland  Ord  1/49560. . 
Do.        5",,  Trust  Mort.  Deb.    .. 
Stephenson  (Robert)  A  Co.,  Ltd., Or. 
Do.         5*%  Cum.  Pref.     . . 
Do.        4%  Perp.  Deb.  Stock 
Stewarts  A  Lloyds,  Ltd.,  Ord. 

Do.        6",,  Cum.  Pref 

Swan,  Hunter  &  Wigham- 

Richardson,  Lim.  Ord. 

Do.    5%  Cum.  Pref 

Do.    4}%lstMort.Deb.Stk.Red 

Thames  Iron  Works,  Shipbuilding 

A  Engineering  Co. .Ltd. ,5%  Cum.Pf. 

Do.    4%Irredeem.lstMort.Deb. 

Thornycrolt  (John  I.)  A  Co.,  Ltd. 

6%  Cum.  Pref. 
Tylor  (J.)  &  Sons,  Ltd.  5%  Cum.Pf. 
United  States  Steel  Corp.  Com. Stk. 

Do.  7%  Cum.  Pref.  Stock  $100 

Do.    10-60yr.  5%  Skg.Fd.G.Bds.  $1000 
Vickers,  SonB  A  Maxim,  Ltd.  Ord. .       1 
Do.    5%  Non-Cum.  Pref. 
Do.    5':,,  Non-Cum.  Pref.  8tock. 
Do.    4%  lst.Mort.Deb.Stk.Red. 
Do.     4J%  2nd  Mort.  Debs.,Red. 
Weardale  Steel,  Coal  A  Coke, 

Ltd.,  Def.  Ord.       1 

Do.        6%  Cum.  Pref.  Ord.      . .       1 

Do.        4"„  Perpetual Deb.Stock   100 

Weldless   Steel  Tube,   Ltd.,  Cum. 

Pref  5* 

Do.       Mort.  Deb.  4*%     . .         . . 

Willans  A  Robinson,  Ord 

Do.        67,,  Cum.  Pref 

Do.        4%lstMort.Deb.Stk.Red    100 
Yorkshire  Iron  A  Coal  Co.,  Ltd., 

44%  1st  Mort.  Deb.  Stk.  Red.    100 


1 

100 
10 

1 

1 

100 
5 
5 

624 

10 

5 

100 

6 
5 
10 

100 
5 
1 
5 
1 
5 
5 

100 

1 

100 

10 

1 

1 
100 

100 
1011 

1 

1 

100 
9 

100 
10 
10 

100 
10 
10 

1 

1 

100 

1 

100 

1 

10 

$100 


1 

100 
100 
100 


m-m 

12j-  18| 
98  —101 
19  —  20 
10J—  Hi. 

s-  I 
4-44 

,3J-  4* 
1ft- 1ft 

108  —110 
11  —  114 

a-  a 

«-  a 

94  —  97 
5—5} 
5J—    58 

74  —  76 
"4-  12* 

90  —  93 

35-  4J 
5;  6{ 
91-    9iJ 

97  —100 
4J-    5 

8/6-4/- 
25-    34 

tl 

14-  11 
99  —102 

J-  u 

94  —  96 

%? 

1-14 

94  —  96 

91  —  94 
91  —  95 

89  —  92 
5*—  58 
106*— 107* 
24-  25 
44-  41 
76  —  78 
161-17} 
14J—  HI 


5 

100 

6 

5 


J-    1 

ii—  ift 

98  —  101 

4-   ft 
67  —  71 

«-  1ft 
94—  10 

31*-   11  , 

97;-  us; 

95  —  97 
2ft-  2ft 
14-  li 
114  —117 
105  —107 
104  —106 

H-   M 


91  —  97 
1*—  2* 
3—4" 

74  —  79 


81 


?6 


Stocks  and  Shares  marked  '  are  quoted  ex-dividend. 
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II.  —ELECTRICAL    MANUFACTURING 
COMPANIES. 


ELECTRIC    TRACTION.— Could. 


Present 
Amount 

^lll'H'i    It',    ll 


70,000 
125,000 
120,000 
100,000 

100.000 
£500,000 
£200,000 

400,000 

£616,353 
105,731 
160,000 

±125,000 

±125,000 
35,000 
40.000 

£200,000 
85,000 

£100,000 
52,000 
61,000 

£300  000 
233,334 

£233,334 
99,261 


17,139 

£314,023 

£100,000 

112,100 

31,390 
£200,000 

10,248 
£100,000 


Last 
I'ivi- 
dend. 


1 

1 
1 
5 

5 

Stk 

Ml 


Stk 

2 

2 
Stk 
Stk 

5 

5 
Stk 


5 

5 
Stk 

1 
Stk 

5 


5 

Stk 
Stk 

2 

2 
Stk 
10 
Stk 


125,000       10 


£200,000 
35,000 


35,000 

£60000 

50,000 

£300,000 

7,500 

100,000 

37,360 


Stk 
5 

5 
Stk 
10 

100 
10 

1 

12 


£150,000      100 


6d. 

7ia. 

ola. 

4/- 

3/. 

IV.. 
4J% 

3/- 

4% 

2/- 

2  !-' 

4*% 

4i% 

5/- 

2/6 

4*% 

1/6 

5% 

10/- 

8/- 

44% 

6d. 

if 

1/6 


4% 
5% 

1  V- 

2:9S, 

4% 
7/6 
5% 

5/- 

4% 
5/- 

2/3 

4i% 
6/- 

4% 

3% 
12/- 

14% 


Paid 
up. 


Alliance  Elec.  Co.,  Ltd.  5%  Cum.  Pf. 
Aron  Elec.  Meter  Ltd.,  6%  Cum.  Pf. 

Bell's  Asbestos  Co.,  Ltd 

British  Insulated  &  Helsbv  Cables 
Ltd.,Ord. 

Do.  6",,  Cum.  Pref 

Do.  4*",.  1st  Mort.  Deb.  Stk.Rd. 

British  Thomson-HoustonCo.,  Ltd. 

4* "„  1st  Mort.  Deb.  Stk.  Red.  .. 

British  Weatinghouse  Electric  and 

Manufac.  Co.,  Ltd,,  8%  Pref.  . 

Do.        4%  Mort.  Deb.  Stk.  Red. . 

Brush  Elec.  Enging.  Co.,Ltd.,Ord. 

Do.       6%  Pref 

Do.        4J%Perp.lstDeb.Stk.. 
Do.        4*%Perp.  2nd  Deb.  Stk. 
Calender's  CableciConstn.Ltd.Ord. 

Do.    5  %  Cum.  Pref 

Do.    4 j%  IstMort.Deb  Stk.Red. 

Cvompton  &  Co.,  Ltd 

Do.        5%  1st  Mort.  Reg.  Debs. 
Dick,  Kerr  &  Co.,  Ltd..  Ord. 

Do.      6%  Cum.  Pref 

Do.      44%  Deb.  Stock,  Red.    . . 
Doulton  &  Co.,  Ltd.,  5%  Cum.  Pref. 
Do.    lstMort.4%Iree.Deb.Stk. 
Edison  and  Swan  United  Electric 
Light,  Ltd.,  "A"  Shares 
Nos.  1-99,261 
Do.    "A  "  Shares  Nos.01-017.139 
Do.    4%  Deb.  Stock  Red. 
Do.    5";,  Second  Deb.  Stk.Red. 
Electric  Construction  Co.,  Ltd.     .. 
Do.    7".,  Cumulative  Pref. 
Do.    4"„  Perp.lstMt.  Deb.  Stk. 

Evered  and  Co.,  Ltd 

Ferranti,  Ltd.,  5%  1st  Mort.  Deb. 

Stock,  Red 

Gen.    Elect.    Co.   (1900),  Ltd.,  5% 

Cum.  Pref. 

Do.    4%  1st.  Mt.  Deb.  Stk. .Red. 

Henley's  (W.  T.)  Telegraph  Works 

Co.,  Ltd.,  Ord. 

Do.        4j%  Cum.  Pref 

Do.        4j%  Mt.  Deb.  Stk.  Red. 
India  Rubber.  Gutta  Percha  & 

Telegraph  Works  Co.,  Ltd., 
Do.        1st  Mort.  Deb.  Red.     . . 

Parker,  Thos.,  Ltd 

Scott  (Ernest)  A-  Mountain,  Ld.,Ord. 
Telegraph   Construction  and  Main- 
tenance Co.,  Ltd. 
Do.        4%  Deb.  Bonds 


1 
1 
1 

5 

5 

100 

100 

5 

100 
2 
2 

100 

100 
5 
5 

100 
3 

100 
5 
5 

100 
I 

100 


Closing 
Prices. 


Present 

Amount 

Subscribed. 


Last 
Divi- 
dend. 


ft-  ft 


6J- 

5J 

6  - 

b** 

101  ~ 

104 

101  - 

103 

2*- 

•M 

H6  - 

8K 

s- 

a 

1J-    i 

93  - 

-  9r' 

75  - 

-  78 

94- 

10 

5i- 

H 

105  - 

-107 

2*- 

■   A 

93  - 

-  98 

8  - 

-     Hi 

B3- 

-    6 

105  - 

-107 

Is— 

105  - 

-108 

£200,000  Stk 

£220,000  100 

102,268  5 

£350,000  Stk 

480,000  1 

40,000  5 

£300,000  100 

£120,000  Stk 

60,000  10 


59,987 
30,000 

10 

5 

6/- 
2/6 

£150,000 
125.000 

Stk 
10 

4% 
5/- 

£1.031,000 
£50,000 

Stk 
Stk 

4% 

5% 

314,016 

500,000 

£350,000 

50,000 

1 
1 

8tk 
6 

6d. 

4*"., 
6/- 

110,923 
£150,000 
£196,200 

8 
100 
Stk 

2/9 

3*  „ 
6% 

21,500 

24,500 

£220,000 

10 
10 
Stk 

10/- 

5/- 

41% 

6% 

6% 

31- 
4J% 

6d. 
2/6 

4% 
5% 


Paid 
up. 


Closing 
Prices. 


94  —  97 


III.— ELECTRIC    TRACTION 


Present 

Amount 

Subscribed. 


120,000  I       5 

260,007         5 

£230,000  1    Stk 


10 

in 


20,000 
10,000 
£46,300      100 

£191,3a6  I    Stk 

76,606  I       1 
59,394  1 

75,000  I       6 


Last 
Divi- 
dend . 


75,000         5 
£425,000  I    Stk 
£200,000  :    Stk 


3/- 
2/6 
6% 

IV- 

5/- 

6% 

44% 

U-49d 


2/6 

44% 

6'.'., 


% 

133,301 

10 

6/- 

156,437 

10 

67- 

£1,000,000 

Stk 

5% 
44% 

£250,000 

Stk 

100,000 

6 

1/6 

40,500 

5 

31- 

27,000 

6 

31- 

Anglo- Argentine  Trams  Co.,  Ld.,Or. 
Do.  6%  Cum  Pf. 

Do.  Permanent 

6%  Debenture  Stock,  1888   . . 
Barcelona  Trams  Co.,  Ltd.,  Ord.    . . 
Do.  5%CumPf.Share8 

Do.  5%  Debs.,  Red.  .. 

Do.  44%Red.Deb.Stk 

Bath  Elec.Trams.  Ld.,  Pf.  Or. 
Do.  5%  Cum.  Pf. 

Brisbane  Electric  Tram  Investment 

Co.,  Ltd.,  Ord 

Do.  6%  Cum.  Pf. 

Do.     44%  1st  Deb. Stk., Red 
Brit.  Columbia  Elec.  Rly.  Co.,  Ltd. 
Def.  Ord.  Stock 
Pref.  Ord.  Stock     .. 
Brit.  Electric  Traction,  Ltd.,  Ord. 

Do.        6%  Cum.  Pref 

Do.  5':;,  Perp.  Deb.  Stk. 
Do.  4%  2nd  Deb.  Stk.  Red. . 
Buenos  Ayres  &  Belgrano  Electric 
Trams,  Ltd.,  Ord. 
Do.  "A"  670  Cum  Pref.  .. 
Do.       "  B "  do. 


Buenos  Ayres  Elec.Trams  Co.  (1901) 

Ltd.,  5%  Db.  Stk.,  Red. 

Buenos  AyreB  Gd.  Nat.,  Ltd.,  6% 

1st  Deb.  BdB. 

Calcutta  Tramways  Co.,  Ltd. 

Do.       4V;,,  1st  Deb.  Stk.,  Red. 

Cape  Electric  Tramways,  Ltd. 

City  of  Birmingham  Trams  Co., Ltd. 

5  %  Cum.  Pref. 

Do.        4%  1st  Mort.  Debs.  . . 

Colombo  Elec.  Tram.  <Si  Light.  Co., 

Ltd.,  5%  1st  Mort.  Deb.  Stk.  Red. 

Dublin  United  Trams.   Co.   (1896), 

Ltd.,  Ord.     .. 

Do.    6%  Pref 

Isle  of  Thanet  Elec.   Trams,   and 
Light.  Co.,  Ltd.,  5%  Cum.  Pref. 
Do.    4%  Deb.  Stock.. 
London  United  Trams.  (1901),  Ltd., 

5%  Cum.  Pref 

Do.    4%  1st  Mort.  Deb.  Stk.  Red. 
Madras  Electric  Trams  (1904),  Ltd., 

5%  Deb.  Stock,  Red 

Metropolitan  Elec.Trams,  Ltd,,  Def. 

Do.  5%  Cum.  Pref 

Do.  4J%  Deb.  Stock,  Red. 

New  General  "Traction    Co.,  Ltd., 

6%  Cum.  Pref 

North  Metropolitan  Tramways  Co.  . 

Do.  3*";,  Mort.  Debs. 

Perth  Electric  Trams,  Ltd.  (W.A.) 

5%  1st  Mort.  Deb.  Stock,  Red. . 

Potteries  Elec. Traction  Co. ,Ld., Or. 

Do.  5%  Cum.  Pref.    .. 

Do.  4*%Deb.Stk.,Red. 


ELECTRIC    LIGHTING    AND    POWER. 


100 

5 

100 

1 

99  —102 

sj-  94 

106  —108 

it-   18 

5 
100 

45-    5J 
101  —104 

100 

101  —104 

10 
10 

13  —  14 
15*—  16^ 

5 
100 

3j-    Si 
90  —  93 

10 
100 

101-108 
104  —106 

100 

1 
1 

100 

101  —103 

11—13 

8—      14 

104  —106 

5 

8 

100 

*—     1* 

n-  5J 

90  —  95 

100 
10 
10 

100 

102  —105 
8—9 
8i—    9* 
99  —102" 

Paid 
up. 


Closing 
Prices. 


Bournemouth  &  Poole  Elec. Sup. Co., 

Ltd..  Ord.     .. 

Do.        4J%  Cum.  Pref. 

Do.        6%  Cum.  Second  Pf . 

Do.        4J%  Deb.  Stock  Red     . . 

Bromley(Kent)Elec.Lt.  &Pr.Co.Ld 

Do.     do.    44%  1st  Deb.  Stk.  Red. 

Brompton&Kensington  Elec. Supply 

Co.,  Ltd.  Ord.      .. 

Do.        7  ",,  Cum.  Pref.  Shares. . 

Calcutta  Elec.  Sup.  Cor.  Ltd., Ord. . 

Central  Elec.  Sup.Co.,  Ltd.,  4%  Gua. 

Deb.  Stk.     . . 

Charing  Cross  &  Strand  Elec.  Sup. 

Corp.,  Ltd.,  Ord 

Do.  do.    4*"D  Cum.  Pref... 

Do.  do.    4"0  Deb.  Stk.Red. 

Chelsea  Elec.  Sply.  Co.,  Ltd.,  Ord. 

Do.        do.    44%  Deb.  Stk.,  Red 

Cityof  London  Ef.Lghtg.Co.,Ld..O. 

Do.      6%  Cum.  Pref 

Do.      5"„  Deb.  Stk.,  Red 


10 
10 
10 

100 
5 

100 

5 
5 
5 


12  —  124 
9*—  10" 
11"—  12 
104  —106 
5J-  5! 
101  —104 

10*—  11 
10|—  10^ 

8.-  9i 


Do.      4*"„  2nd  Deb.  Stk.,  Red    100 
County  of  London  Elec.  Supply  Co.,1 

Ltd.,  Ord.     10 

Do.        6°0  Cum.  Pref 10 

Do.       4  j%  Deb.  Stk.,  Red.    . .    100 
Edmundson's  Elec.  Cor.  Ltd.,  Ord. t      6 

Do.        6"„  Cum.  Pref 5 

Do.        4*",,  lstVIoi-t.Db.Stk.ReK   100 
Electric  Lighting  &  Traction  Co.  of 

Australia,  Ltd.  6"a  Deb.  Stk.Red.    100 

Folkestone  Elec.  Supply  Co.,  Ld.,  O.       6 

Do.        4*'V,  1st  Deb.  Stk.,  Red.    100 

Havana  Electricity  Co.,  Ltd 10 

Hove  Elec.  Lighting  Co.,  Ltd.,  Ord.       5 
4*  "0    Isle  of  Wight  Electric  Light*  Power 

Co.,  Ltd.4*"„  Deb.  Stock,  Red.    100 
Kalgoorlie  Electric  Power  &  Light- 
ing Corp,  Ltd.,  6%  Cum.  Pref.       1 
Kensington  and  KnightsbridgeElec-l 
trie  Lighting  Co.,  Ltd.,  Ord.  ..       5 


100      105  —  108 


H-    85 
5|-  5S 

101  —103 
6f-    7} 

103  —110 
12  —  12J 
13*—  14" 

122  —126 

102  —104 


100 

6 

100 

10 

10 

uii  1 


9  - 

9* 

12  - 

12* 

108  - 

HI 

6}- 

6* 

6  - 

■    6+ 

106  - 

-108 

86  - 

-  91 

6*- 

-    6 

101  - 
94- 

-104 

-10* 

7*-  s 

100- 

-102 

ft- 

-    H 

13 

-  13*. 

Stocks  and  Shares  marked  *  are  quoted  ex-dividend. 


February  io,  1905. 
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ELECTRIC  LIGHTING  AND  POWER.— Contd. 


TELEGRAPHS  AND  TELEPHONES.— Contd. 


Present 

Amount 

Subscribed. 


1  Last 

Divi- 
dend. 


Paid        Closing 
up.  Prices. 


±'135,000 

Stk 

4% 

111,000 

3 

60,000 

D 

»/■ 

±"371,895 

Stk 

4% 

100,000 

10    | 

9/- 

76,121 

5 

2/3 

220,000 

Stk 

44% 

250,000 

Stk 

3*",, 

£250000 

— 

*f% 

10,852 

10 

6,'- 

£59,000 

100   1 

4% 

16,500 

0 

2/6 

£50,000 

Stk  ' 

4% 

±81,700 

100      : 

4*% 

40,000 

5 

5/- 

20,000 

5 

3/6 

±'150,000 

Stk 

3*% 

12,000 

5 

4/- 

±50,000 

Stk 

4% 

65,000 

5 

3/- 

100,000 

1 

— 

50,000 

1 

8?d. 

±100,000 

Stk 

H% 

50,000 

5 

2/6 

30,000 

5 

2/6 

±200,000 

Stk 

— 

110,000 

5 

6/6 

2/6 


Kensington  and  Knightsbridge  Elec- 
tric Lighting  Co.,  Ltd.,  and  the 
Notting  Hill  Electric  Lighting 
Co.,  Ltd.,1%  Deb.  Stock,  Red. 
London  Elec.  Supply  Corp.,Ld.,Ord. 

Do.    6%  Pref 

Do.    4%lstMort.Db.Stk.,Red. 
Metropolitan  Elec.  Sup.  Co., La., Or. 

Do.    4J°o  Cum.  Pref 

Do.    4i"o  IstMort.Db.Sk. .Red. 
Do.    3*%Mort.Deb.Stk.,Red. 
Midland  Elec.  Corp.  for  Power  Dis- 
tribution, Ld.,4i,0/o  1st  Mort.Deb. 
Notting  Hill  Elec.  Ltg.  Co.  Ltd.Ord. 
Do.         4%  1st  Mort.  Debs.     . . 
Oxford  Electric  Co.  Ltd.,  Old. 

Do.        4%  Debenture  Stk.  Red. 
Royal  Elec.  Co.  (of  Montreal) 

44%  20-vr.  1st  Mort.Deb 
St.  JameB'  4t"Pall  Mall  Elec. 

Light  Co.,  Ltd.  Ord. 

Do.  7%  Pref 

Do.  3*%Deben.  Stock,  Red 

Smithfleld  Markets  Elec.  Supply 

Co.,  Ltd.  Ord. 
Do.        4%  Debenture  Stk.  Red. 
South  London  Elec.  Sup.  Co.,Ltd.O. 
South  Metropolitan  Elec  Light 

&  Power  Co..  Ltd.  Ord. 

Do.        7%  Cum.  Pref.    . . 

Do.        4*%  1st  Deb.  Stock  Red. 

Urban  Electric  Supply  Co.,  Ltd.,  O. 

Do.    5%  Cum  Pref 

Do.    4*%  1st  Mort.Deb.Stk.Red 
Westminster  Elec.  Supply  Corp. 

Ltd.,  Ord. 
Do.       5%  Cum.  Pref 


100 
3 
5 

100 
10 
5 

100 

100 

102  —104 
n  -  2| 
51  -  5| 
98  —  98 
18  —  18* 
5J-5|" 
110  —115 
96  —  98 

100 

10 

100 

5 

100 

94  —  97 
14* —  15 

102"— 104 

6J-    6| 

98  —100 

100 

100  —102 

5 

5 

100 

13f— 14J 

8*-    9 
98  —100 

5 

100 

5 

23-    3} 
83  —  87 
4}-     4i 

1 
lv 

100 
5 
5 

100 

i  —  1 

11- 1ft 

107  —110 

5-54 

Sis— 5ft 

105  —107 

5 
5 

13  -  13* 

1    6  —  64 

Present 

\mount 

Subscribed. 


Last 
Divi- 


Name 


88,321  10 

34,563  10 

4,669  10 

±80,000  100 

207,930  ,  10 

±75,000  ,  100 

518,945  '  Stk 


6d.  W.India&PanamaTeleg.Co.,Ld.,Or. 
6/-  Do.        6%  Cum.  1st.  Pref. 

6/-  Do.        6%  Cum.  2nd  Pref. 

5%  Do.       5%Deb.    ..        .. 

3/.  Western  Telegraph  Co.,  Ltd. 
5%  Do.     5%  Debs.,  2nd  Series,  1906 

4%  Do.     4%  Deb.  Stock,  Red. 


Paid 
up- 


Closing 
Prices. 


10  §-    i 

10  7J—  71 

10  6a—  7J 

100  101  —103 

10  [  13§—  14 

100  1 101  —103 

100  100!.— 102J 


VI.— S  SIPPING    COMPANIES. 


Present 

Amount 

Subscribed. 


Last 

Divi- 

I dend. 


V.— TELEGRAPH  &  TELEPHONE  COMPANIES. 


Present 

i 

Last 

Amount 

s 

Divi- 

Subscribed 

dend. 

±34,800  j 

100 

4% 

25,000 

10 

— 

±763,580 

Stk 

12/6 

±3,118,210 

Stk 

25/- 

±3,118,210  | 

Stk 

UJ; 

44,000 

5 

3/- 

$15,000,000 

}100 

$2 

±1,903,856 

Stk 

4% 

16,000 

10 

w- 

6,000 

10 

10/- 

6,000 

■J 

2/- 
5/- 

±30,000 

50 

4*% 

60,710 

20 

3/- 

±85,800 

100 

44% 

±300,000 

100 

4% 

±200,000 

25 

4% 

300,000 

10 

2/6 

±602.400 

Stk 

4% 

±4.000,000 

Stk 

25/- 

±2,000,000 

Stk 

17/6 

U,!-:*i,M4 

Stk 

4% 

150,000 

10 

»/- 

±58.700 

100 

44% 

17,000 

25 

12/6 

72.680 

I 

74d. 

£1,983,333 

Stk 

6% 

±1,966  667 

Stk 

i>% 

250,000 

5 

2/6 

±2,000,000 

Stk 

3*.% 

±689,593 

Stk 

4  ,, 

179,313 

1 

71d. 
7!.d. 

50,000 

1 

±100,000 

100 

4% 

11,839 

8 

4/- 

58,000 

5 

3/- 

40,000 

5 

2/6 

£179,947 

Stk 

1    »% 

15,609 

1    10 

1    4/. 

£30,008 

■M 

- 

150,000 

100 

1     4% 

Paid        Closing 
up.  Prices. 


African  Direct  Te,.  Co.,Ld.,4%  Mt.l 

Debs.  (Series  A),  Red 

Amazon  Telegraph  Co.,  Ld 

Anglo-American  Tel.  Co..  Ltd..  Ord. 
Do.  6%  Preferred  Ordinary 

Do.  Deferred  Ordinary     . . 

Chili  Telephone  Co.,  Ltd 

Commercial  Cable  Co.,  Capital  Stk. 
Do.  Sterl.5O0.yr4%Deb.  Stk.,Red. 
Cuba  Submarine  Tel.  Co.,Ld.,  Ord. 

Do.        10%  Preference  . . 
Direct  8panish  Telegraph  Co.,  Ord. 
10%  Cum.  Preference- 
Do.        4$%  Debs 

Direct  U.S.  Cable  Co.,  Ltd 

Direct  West  India  Cable  Co.,  Ltd., 

4*%  Reg.  Debs. 

East.  &S.  African,  Ld.,  4%  Mt.Dbs. 

Do.    4%  Rg.  Mt.  Dbs.  (Mauritius 

Subsidy). . 

Eastern  Extension,  Australasia  and 

China,  Ltd.. . 

Do.    4%  Mort.  Deb.  Stk.,  Perp. 

Eastern  Tele.  Co.,  Ltd.,  Ord. 

Do.        3  %  Pref. 

Do.        4%  Mort.  Deb 

Great  Northern  Telegraph  Co. .Ltd., 
(of  Copenhagen)  . . 
Halifax  and  Bermudas  Cable  Co., 
Ltd.,  44%  1st.  Murt.  Debs.  Red. 
Indo-EuroVean  Tele.  Co.,  Ltd. 
Monte  Video  Telephone  Co.,Ltd.,0. 
National  Telephone  Co.,  Ltd.,  Pref. 

Do.        Deferred 

Do.        6%  Non-Cum.  3rd  Pref. 
Do.       3*%  Deb.  Stk.,  Red.    .. 
Do.       4%       do.       do. 
Oriental  Telephone  &  Elec.  Co., Ltd. 

Do.        6%  Cum.  Pref 

Pacific  &  European  Tel.  4%  Guar. 
Debs.  Red... 
Renter's  Telegram  Co.,  Ltd. 
United  River  Plate  Telep.  Co.,  Ltd. 

Do.        5%  Cum.  Pref 

Do.        5%  Deb.  Stock,  Red.    . . 
W.  African  Telegraph  Co.,  Ltd.     . . 
West  Coast  of  America,  Ltd. 
Do.    4%  Deb.  Guar,  by  West.Tel. 


100 

99  —102 

10 

1  —    1* 

100 

58  —  60 

100 

105  —  107 

100 

12J-  12*. 

5 

6J-6I 

}W0 

170  —190 

100 

95  —  97 

10 

83-    9} 

10 

16*—  174 

5 
5 

3g-3g 
73—    8} 

50 

100-102% 

20 

11  -114 

100 

99  —101 

100 

99  —101- 

25 

100-102% 

10 

13J—  14 

100 

104  —106' 

100 

135  —138 

100 

87  —  89 

100 

105  -107 

10 

29J—  30} 

100 

99  —101 

25 

I  45'—  47 

1 

«-    $ 

100 

,108*— 1094 

100 

108—110 

5 

!  5i-  54 

100 

96  —  98 

100 

1014—1034 

1 

1  -l» 

1 

14—  li 

100 

96  —  99 

8 

7  —  7* 

5 

63—  7i 

5 

5  -Si 

100 

105—107 

i    io 

I     7i—  7J 

2* 

ft—     I'e 

100 

99  —  101 

32,500        10 


£325,000 
±672,900 


£600,000 
±750,000 


Stk 
Stk 


Stk 
Stk 


40,000 
±464,430 

1,200,000 
25,328 

36,758 
±160,000 
55,000 
40,000 
±200,000 
141,500 

£1,160,000 

£1,160,000 
15,000 
39,075 

39,075 
141,841 

24,000 
±1,008,894 


Stk 

1 

74 

8 
Stk 

5 

5 
Stk 
10 

Stk 

Stk 

100 

5 

5 
10 

10 

Stk 


Paid 
up. 


Closing 
Prices. 


5/6  Anchor  Line  (Henderson  Bros.l,  I 
Ltd.,  5*%  Cam.  Pref. 
44%  Do.  44%  Red.  1st  Mort.  Deb.Stk. 
4*%  British  &  African  Stm.  Nav.  (19001 
Ltd.,  4*%  1st  Mort.  Deb.  Stk..  Red. 
5/6      Bucknall  Steamship  Lines,  Ltd., 

54%  Cum.  Pref. 

44%  Do.         44%  1st  Mort.  Deb.  Stk. 

4*%    Clan  Line  Steamers,  Ltd.,  44%  Deb. 

Stk.  Red.    . . 

16/-     Cunaid  Steam  Ship  Co.,  Ltd., 

Nos.  1-60,000.. 
8/-  Do.  Nos.  60,001-100,000 

4*%    Elder  Dempster  Shipping,  Ltd.,  4*% 
1st  Mort.  Deb.  Stk.     . . 
6d.     FurnesB,  Withy  &  Co.,  Ltd.,  Ord.. . 
4/7     Gen. Steam  Navigation  Co.  ,Ld., Ord. 

4/9J       Do.    Non-Cum.  6%  Pref 

4%  I     Do.    4%  1st  Mort.  Deb.  Stk.  Red. 

1/8     Houlder  Line,  Ltd., Ord 

2/9       Do.    54%  Cum.  Pref 

44%       Do.    44%  1st  Mt.  Deb.  Stk.  Red. 
5/-     Leyland  (Fredk.),&  Co..  (1900), Ltd 

5%  Cum.  Pref.     . . 
5  ",    Peninsular  and  Oriental  Steam  Nav. 
Co.,  5%  Cum.  Pref.  . . 
1:1  Do.        do.        Deferred 

30/-    Roval  Mail  Steam  Packet  Co.  Ord . . 
2/6     Shaw,  Savill  &  Albion,  Ltd.,  5% 

Cum.  "A"  Pref.. 

2/6  Do.        "B"Ord 

4/-     Union  Castle  Mail  Steamship 

Co.,  Ltd.,  Ord.. 

4/6  Do.        44%  Cum.  Pref 

4%  I        Do.        4%  Debenture  Stk., Red. 


100 

99  —101 

100 

93  - 

95 

10 

6  — 

64 

100 

73  — 

76 

100 

98  — 

00 

20 

133- 

14} 

10 

6  — 

6, 

100 

101  — 

103 

1 

14- 

li 

7* 

*4- 

1 

8 

'/*— 

100 

97  — 

99 

5 

3  — 

3* 

5 

3}- 

33 

100 

83  — 

86 

10 

44— 

5 

100 

12b  - 

129 

100 

218   - 

221 

60 

26  - 

27 

5 

43- 

si 

5 

1  - 

44 

10 

8  - 

8* 

10 

93—  101 

100 

99  - 

101 

VII.— MISCELLANEOUS    COMPANIES. 


Present 

Amount 

Subscribed. 


60.000 

±750,000 

12,500 

10,000 

183,538 

66,462 
135,000 
135,000 


Last 
I>ivi 
dend. 


1       98d.  |Chadburn's(ShiplTele.Ltd.,Ord... 

Stk       5%  ^General  Hydraulic  Power  Co.,  Ltd, 

10       10/-     Oakey  (John)  and  Sons.  Ltd.,  Ord., 

10    !    6/-     I        Do.  do.         6%  Cum.  Pf 

1      6'3d.    Power  Gas  Corp.,  Ltd.,  Ord.,  Nos 

66,463-250         „    ■  ■ 

1       8'4d  Do.  do.  Nos.  166,462 

1  6d    Waygood  (R.)  &  Co.,  Ltd.,  Ord.     .. 

7'd  Do.  6%  Cum.  Pref. 


Paid 

up.    I 


Closing 
Prices. 


1 

100 

10 

10 

15/- 
1 

1 
1 


h-     1* 
138  —143 

24  —  26 
14  —  15 

ft-ft 

ft-ti 

1ft-  1ft 

li-  li 


RAILWAY  CARRIAGE  &  WAGON  COMPANIES. 


Present 

Amount 

Subscribed 


0 

1  Last 

Divl- 

J= 

Paid 
up. 


CloBing 
Prices 


10,000 

10 

8,739 
10,000 
30,111 

10 
10 
7 

44,889 

14,567 

4,150 

781,808 

7 

10 
10 

1 

164,288 

235,000 

20,000 

1 
1 

20 

7/6 

3/- 
6/- 
7/- 

8/6 
1/3 

5",. 

9d. 

6d. 

%i. 
20/- 


Birm.  Railway-Car,  &  Wagon,  L., 

1-10,000 

Do.        Second  Issue  1-8,739 

Do.        Cum.  Pref.  6%  1-10,000. 
Gloucester  Rail.-Car  &  Wagon,  Ld., 
A,  1-29,861  &  49,751-50,000 
Do.     B,  29,862-19,7:0,  50,001-75,000 
Lancashire  Wagon,  Ord.      .. 

Do.  do. 

Metropolitan    Amalgamated    Rail. 

Carriage  &  Wagon,  Ld.,  1-784,808 

Do.    Cum.  A  Pref.  5%  1-164,288 

Do.    Cum.  B  Pref.  6%  1-235,000 

Midland  Rail.-Car.  A  Wagon,  Ld., 

1-20,000 


211-  215 


4 
10 
7 

81-    81 
13  —  13* 
9-9* 

7 

2 

10 

1 

4-     44 
2rV-2ft 

10|— 10C; 
41  —  42 

1 

1 

10 

23/6  —  24/6 

28/3  —  28,9 

19  —  20 

Stocks  and  Shares  marked  •  are  quoted  ex-dividend. 
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THE    HOME    METAL    MARKET. 

SHOWING    DAILY    FLUCTUATIONS    FROM    JANUARY    9TH    TO    FEBRUARY    ;th,  1905 


COPPER. 


v1 

T* 

10  1 

12    1?    1 

>    < 

l»   IS 

£0  £3  E+  25  56  E7  50  31     1 

a 

■ 

7 

P 

/- 

7° 

W 
66 
6S 

— 

63 

SI 

& 

TIN. 

1     10    11     IS    13    lb    17     18    19    20    25  6+  SS  Sb  £7    50   31            K    5     6     7 

1 

H3 

1 

M<i 

I 

HI 

139 

IJo 
137 
(36 

13* 

IP 

IK 

1— 

ve- 

1 

1 

ENGLISH    LEAD. 


E 

it 

16 
15 
1+ 
13 
IS 
)> 
10 

9 

5 

7 
6 


9    »   i 

IS  15  lb  17    18  19    2 

D  25  5+  2 

;.  : 

6? 

7  30  51 

a  ! 

( 

7 

1 



_ 

- 

1    10    1 

PIG    IRON: 

«    15    16    )7    IS    19    20   i 

SCOTCH, 

3  2-»  S5  26  67    30  51 

3     t 

s* 

""N 

£sn 

>S2 

■St 

i\ 

47 

46 

S' 

HEMATITE, 

10    II     IK    15   10   17    18    19    SO  25  £->  K5  2b  27   50  it    1      .'.3    6    7 

58 

J- 

"V, 

57 
So 

J 

.-.;■ 

4S 

CLEVELAND. 

3     10    \\     I"    13    lb    17     16    19     SO   K-o  P.     SS  So    :,    30  ^    1      S3     <>    7 

65 

5V 

*^ 

•1^ 

% 

o    10 

SPELTER. 

1     IK   IS    16  17    16   19    SO  S3  S4  ES  K6  S7  30  31    1     2    >    o    7 

ST 
S5 

S3 

19 

IT 
16 
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PRICES  CURRENT  OF  COAL,  IRON,  STEEL, 
AND  OTHER  METALS. 


MANUFACTURERS'    AND    MERCHANTS'    QUOTATIONS. 


MARKET     REPORT. 

Wednesday,  February  8//;,  1905. 

COPPER  has  been  weaker,  although  on  balance 
quotations  show  little  alteration.  There  has  been 
practically  no  change  in  the  statistical  position,  but  less 
sanguine  views  of  the  future  of  the  metal  are  prevalent, 
it  being  argued  that  the  advance  in  price  during  the  past 
three  months  has  gone  a  long  way  to  discount  the  good 
position.  Messrs.  Merton  and  Co.'s  circular  does  not 
reflect  this  view.  It  is  pointed  out  that  consumers  here 
as  well  as  abroad  have  again  been  buying  for  immediate 
requirements,  with  the  result  that  in  metal  for  early 
delivery  the  market  is  rather, short.  The  position  is  one 
where  the  task  of  predicting  the  future  course  of  quotations 
is  a  difficult  one,  but  an  advance  in  the  price  of  the  metal 
appears  probable. 

Tin  has  been  an  active  market.  With  scarcity  in  New 
York  there  has  been  some  good  American  buying  of 
prompt  metal,  with  the  result  that  quotations  advanced  to 
an  extent  which  checked  buying  orders.  A  break  in  the 
market  followed,  but  was  to  some  extent  stayed  by  the 
satisfactory  statistics.     The  price  receded  again  yesterday. 

Lead  has  exhibited  few  features  of  interest.  At  the 
beginning  of  the  week  there  was  a  tendency  to  firmness 
owing  to  the  absorption  of  spot  parcels,  but  quotations 
eased  off  when  consumers  had  satisfied  their  immediate 
requirements.  The  closing  prices  are  £12  12s.  6d.  foreign 
and  £12  17s.  6d.  English. 

The  market  for  Spelter  is  a  shade  easier,  the  result  of 
slower  inquiries,  but  the  labour  trouble  in  Silesia  is 
regarded  as  a  bull  point  and  a  recovery  appears  imminent- 

In  the  Iron  and  Steel  section,  the  speculative  markets  in 
London  and  Glasgow  have  been  active  but  prices  have 
receded  on  balance,  operators  being  in  a  realising  mood. 
Poor  shipments  and  the  growing  stocks  in  public  stores  have 
been  the  main  causes  of  speculative  sales.  The  repi  irts 
from  trade  centres  are  not  however  unsatisfactory.  At 
Barrow  there  are  indications  of  a  revival  in  the  hematite 
trade,  and  Glasgow  reports  the  steel  trade  more  active  on 
the  revival  in  shipbuilding.  At  Birmingham  the  tone  is 
steady,  and  Sheffield  correspondents,  while  reporting 
continued  inactivity  in  iron,  give  a  good  account  of  (lie 
heavy  steel  trade. 

Coal  shows  an  improved  tone,  more  satisfactory  reports 
coming  to  hand  from  both  Cardiff  and  Newcastle. 


IRON,    STEEL,    FIG- 
IRON,  «&c. 

SCOTLAND. 
Messrs.   David   Colville  and  Sons,  Ltd.,  Dalzell 
Steel  and  Iron  Works,  Motherwell,  N.B.,    quote  as 
follows.     Prices  delivered  in  Glasgow  or  equal  :— 

Steel :  ^   s' 

Siemens'  Steel  Plates,  Marine  Boiler  Quality tj  15 

„       Land         „  „      6  17 

Ship  Quality  Plates 5  17 

Siemens' Steel  Bars,  Boiler  Quality     6  17 

„     Ship  „         6     7 

,,  ,,     Angles 5     ' 


6  2 
6  12 
6  12 
6    2 


Manufactured  Iron  : 

Bars — Dalzell 

.,       Best    

„  ,,    Horseshoe 

,,      Angle 

,,      BestAngle    o  li 

„      BestBest  7     2 

„       ExtraBest     7  12     b 

Usual  terms  and  extras.      Special  rates  for  delivery  in  England 

and  export.     The  above  prices  subject  to  alteration  without  notice. 

The  Glasgow  Iron  and  Steel  Co.,  Ltd.,Wishaw, 

quote  as  under  (prices  are  delivered  Glasgow  or  equal)  :— 

,  £    s.  d. 

Steel  Angles  (Glasgow  Sj§'  Steel) 5    8     9    per  ton. 

Steel  Ship  Plates  (Glasgow  "^  Steel)  5  18    9 

Steel  Bars,  Ship  Quality  (Glasgow  "Sj^f  Steel)     6 

Steel  Bars,  Boiler  Quality  (Glasgow  ^  ^ 

Steel)  

Steel  Land  Boiler  Plates  (Glasgow 

Steel)  6     7     6 

Steel  Marine  Boiler  Plates  (Glasgow  ^  ~^f 

Steel)  6     7     6 

Less  5  per  cent,  discount.      Extras  as  per  standard  list. 

Special    prices  for  delivery  in  England  and  for  export.     The 
above  prices  subject  to  alteration  without  notice. 

John   Spencer  (Coatbridge),  Ltd.,  Phoenix  Iron- 
works, Coatbridge,  N.B.,  quotes:—  £    s    a. 


8     9 


6  18    9 


Bars — Pha 


6     5  0 

Best 6  15  0 

BestBest    7     5  0 

Extra  Best 7  15  0 

Best  Horse  Shoe    6  15  0 

ExtraB.H.S 7  15  0 

Extra  Best  Cable  8    5  0 

Rivet    6     5  0 

Best  Scrap  Rivet   7     5  0 
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£    s.  d. 

Angles— Ph.i  nix      6    5  0 

,,        Best   6  15  0 

Extra  Best    7     5  0 

Gas  Tube  Hoops— Phoenix  Best  6  15    0 

Plates— Phoenix    


No. 

1. 

No  3. 

£   s. 

d. 

£  s. 

d. 

3  5 

0 

2  15 

0 

2  19 

ij 

2  14 

6 

3  0 

6 

2  15 

0 

2  17 

6 

2  14 

II 

3  4 

0 

2  16 

0 

2  19 

0 

2  14 

6 

2  19 

0 

2  14 

6 

2  19 

0 

2  13 

6 

2  15 

6 

2  13 

0 

2  15 

6 

2  13 

0 

2  19 

0 

2  14 

6 

BestBoUer 7  10    11 

Best  Best  Boiler s    0    0 

„        Extra  Best  Boiler  9     0    0 

Boiler  Tube  Strips— Phoenix  Best  Best  8    0    0 

All  per  ton,  delivered  f.a.s.,  Glasgow,  Greenock,  Grange- 
mouth, Granton,  Leith,  or  Ardrossan.  5  per  cent,  discount  cash 
monthly. 

Messrs.  R.  Peldtmann  and  Co.,  of  Glasgow,  quote 
Commission  extra). 

Pig  Iron  : 

Coltness,  f.a.s.  Glasgow 3 

Gartsherrie ,,    

Summerlee ,    

Carnbroe    ,,    

Langloan    ,,    

Calder ,,    

Clyde  ,,    

Glengarnock,  f.o.b.  Ardrossan 2  19 

Eglinton  ,,  , 

Dalmellington,   ,.  Ayr 

Shotts ,,  Leith    

NORTH   OF   ENGLAND. 

Messrs.  W.  Whitwell  and  Co.,  Ltd.,  Thornaby 
Iron-works,  Stockton,  quote  as  follows,  at  works  :— 

£     s.  d. 

W.W.  #^  Bars     6  12     6 

W.W.  Best  Bars    7     2  6 

W.W.  Best  Best    7  12  6 

W.W.  Best  Best  Best 8     2  6 

W.W.  Best  Shoe  7    2  6 

Thornaby   "^'  ,x     2     6 

Thornaby  Best 8  12  6 

Thornaby  Best  Best    9  12  6 

Whitwell  Special  Admiralty  Cable    10  5  0 

Special  Chain  lion  9  5  0 

Tube  and  Nail  Strips  6  15  0 

W.W.  "^  Angle  Iron 6  15    0 

W.W.  Best  Angle  Iron 7     5    0 

Tee  Iron,  to  8-inches  United 7  12     0 

Terms,  Cash,  less  2^  per  cent,  discount  on  10th  of  month 
following  delivery. 

LANCASHIRE. 

The  Pearson  and  Knowles  Coal  and  Iron  Com- 
pany, Ltd.  Dallam  and  Bewsey  Forges,  War- 
rington, quote:—  T  a.     , 

Iron.  Steel. 

£   s     d.  £  s.  d. 

Crown  (BNF)  Bars    6  10     0  7  5  0 

,,       Angles    7     0     0  7  5  0 

»      Tees    7  10    0  7  15  0 

..     (WIW)  Hoops     7    0    0  7  10  0 

Sheets    7  10    0  8  0  0 

Ordinary  Sizes,  F.A.S.  Liverpool  in  10-ton  Lots. 
Extras  for  Sizes  and  Cutting  as  per  List. 


WORCESTERSHIRE. 


Baldwins  Ltd.  (with  which  is  amalgamated1 
Knight  and  Crowther,  Ltd.),  Wilden  "Works,  near 
Stourport,  quote  :— 

singles  Doubles 

20  G  96in.      21  G  to  24  G 

by  36in.   96in.  by  86in. 

per  ton.  per  ton. 

Black  Sheets :  £    s.   d.       £    s.    d. 

"Vale"  10    0  0  10  10  0 

"Shield"  10  10  0  11  10  0 

"Severn" 1110  0  12  10  0 

"Baldwin  Wilden  B." 12  10  0  13  10  0 

Charcoal 16  10  0  17  10  0 

Best  Charcoal    18  10  0  19  10  0 

Pickled,  cold-rolled  and  close  annealed  sheets  specially  quoted 
for. 

Extra  widths,  Singles  to66in.,  Doubles  to  56in.,  Lattens  to  46in. 
Extra  lengths,  Singles  to  168in.,  Doubles  to  132in.,  Lattens  to 
108in. 

Patent  Coated  Sheets: 

£     s.  d.  £     s.  d. 

No.  3  Lead  13  10  0  14  10  0 

S.V.  Lead     15    0  0  16    0  0 

No.  3Terne   15    0  0  16    0  0 

S.V.  Terne 16  10  0  17  10  0- 

Singles  Doubles 

20  G  21  to  24  G 
to  108  to  96 

by  36in.  by  36in. 

per  ton  per  ton. 

Tinned  Sheets:  £    s.   d.  £    s.   d. 

Best  Coke  (Finish)    28    0    0  29  10    0 

„     Charcoal  (Finish) 30     0     0  31  10     0 

Extra     „  32     0    0  33  10    0 

Cotton  Can  Tin  Sheets  to  39in.  by  36in.  specially  quoted  for. 
Tin  Plates,  "Cookley,  K"  Best  Charcoal,  £1  7s.  Od.  per  box. 
Extreme  sizes  in  Tm  and  Patent  Coated  specially  quoted  for. 
Lattens  up  to  36  wide  by  27  W.G.  £1  10s.  Od.  per  ton  extra 
throughout  for  all  brands. 

At  works  less  2J00  for  cash  monthly,  10th  inst. 

Galvanized  Corrugated  Sheets  : 

"Phoenix"  Brand,  24  G.,  f.o.b.  London,  in  £  s.  d. 

Bundles 11  15  0    per  ton. 

"  Blackwall "   Brand,    26    G.,   in    felt-lined 

cases  for  Australia,  f.o.b.  London 14  7  6        ,, 

Galvanized  Working  Up-Sheets  : 

£    s.     d. 
24  G.,  f.o.b.  London,  in  Bundles  13  15     0    per  ton. 

STAFFORDSHIRE . 

Shelton  Iron,  Steel,  and  Coal  Co.,  Ltd.,  Stoke-on- 
Trent,  North  Staffordshire,  and  122,  Cannon 
Street,  London,  quote: — 

£  s.  d. 

Crown  Bars 6  10  0  per  ton. 

Best  Bars  (I  to   6in.  wide,  above   J  in. 

thick,  J  in.  to  4  rounds  and  squares)  7  0  0        „ 

Angles 6  15  0        ,, 

„       Best 7  5  0 

T's    7  0  0 

,,  Best  7  10  0 

Best  Shoe  Iron    8  0  0 

,,     Rivet  Iron    8  0  0        „ 

,,     Best  Rivet  (Special)  9  5  0 

„     Cable    9  5  0 

,.     Screwing s  5  0 
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£ 


BestTurning  8    0 

„     Plating 8    5 

„     Best  Best  9    5 

„     Treble 10    5 

Plates 7  10 

BestPlates 8    0 

,,     BoilerPlates  8  10 

,,     Best  Boiler  Plates 9  10 

Treble  Best  Boiler  Plates 12     0 


d. 

0  per 

0 

0 

0 

0 

0 

0 

0 

0 


Delivery  f.o.b.  Liverpool,  Birkenhead  or  Manchester. 

WALES. 
Cordes  (Dos  Works),  Ltd.,  of  Newport,  Mon., 

quote  "  Star  "  brand  patent  wrought  nails,  steel  nails,  cvc. 

Discounts— 

45  per  cent,  off  1-inch  to  3-ineh  strong  rose  and  all  fine  rose  and 
6dy.  and  8dy.  pound. 

40  per  cent,  off  3Jinch  to  7-ineh  strong  rose  and  lOdy.  and 
20dy.  pound. 

40  per  cent,  off  all  sharp-pointed  nails. 

Delivered  in  lots  of  4  cwt.  and  upwards.  Extra  2k  per  cent, 
discount  off  the  gross  on  two  tons  and  upwards. 

Steel  rose,  flat  points,  5-inch  to  7-inch  basis  : — 


2  tons  9/6  per  cwt, 

4  cwt.  lots  and  upwards  9/9  per  cwt.  f 


d/d  any  Railway  Station. 


'  d/d  any  Railway  Station. 


Steel  cut  nails,  3-inch  basis- 

2  tons  8/3  per  cwt. 

4  cwt.  lots  8/6  per  cwt.       ) 
Slit  rods  (iron)  £7  10s.  per  ton,  at  works  for  2-ton  lots. 

Messrs.  Richard  Thomas  and  Co.,  Ltd.,  of 
33  and  35,  Eastcheap,  E.  C.  —  Works :  South 
Wales,  Burry,  Lydney,  Lydbrook,  and  Cwmbwrla, 

quote : — 

Per  Box. 
f.o.b. 
Wales. 
Coke  Tin-plates.  £  s.    d. 

C  18J  by  14  124s.  110  lo.  "  BV  "               0  13  0 

C  20    by  10  225s.  155  „   "Jumbo"         0  18  3 

C  20    bv  14  112s.  108  „"  Lydbrook  "    0  12  6 

C  28    by  20  112s.  216  ,,"  Lydbrook  "    15  3 


Charcoal  Tinplates : 

C  20  by  14  112s.  108  lb. 


Allaway  " 


0  13    3 


BELGIUM. 


C.     L.     Faulkner,     Suffolk     House,     Laurence 
Pountney  Hill,  London,  E.C.,  quotes : — 

Prices   quoted   are  in  £  stg.  and  per  ton  of  1,015  kos.  (2,240  lb.) 
delivered  tree  on  board  ANTWERP  for  approved  quantities. 

Steel:  £    s.  d 

Blooms  at  3  12  0  perton. 

Billets at  3  14  0 

Sheet   Bars    at  3  16  0 

Finished  Steel : 

Bars   at  5     0  0  per  ton. 

Angles    at  5     1  0        ,, 

Tees   at  5     4  0 

Joists at  4  10  0        ,, 

Fencing  Standards at  5     2  0 

Shoeing  Bars    at  5     4  0        ,, 

Tyre  Bars at  5     4  0        ,, 

Half-Round  Bars at  5     5  0        ,, 

Heavy  Rails  at  4  15  0        ,, 

Light  Rails  at  4  17  6 

Structural  Steelwork : 
Prices  on  application. 


METALS. 

Messrs,    French    and    Smith,    147,    Leadenhall 
Street,  and  11,  Oldhall  Street,  Liverpool,  quote:— 

TIN. 
Tin :  £    s.   d.       £     s.    d. 

English  Ingots,  f.o.b.  ... 

Dis.  1J%  *  1°, 13110    0  to  132     0    0   perton. 

English  Bars,  f.o.b 

Dis.  1J%&1% 132  10    0  to  133    0    0 

Straits      G.M.B.,      cash 

Warehouse,  Net  130  17     6  to  131     0    0 

Straits  G.M.B.,  3  months, 

Warehouse,  Net  129  17     6  to  130    0    0 

Australian,   Mr.   Bischoff, 

Warehouse,  Net  131     7     6  to  131   10    0 

COPPER. 
Copper :  £     s.   d.        £     s.     d. 

Standard     G.M.B.,     cash 

Warehouse,  Net  67    6     3  to    67     7     6    perton. 

Standard       G.M.B.,       3 

months.     Warehouse, 

Net 67  11     3  to    67  12     6 

English,   Tough,   Cake  <Sr 

Ingot,      Warehouses. 

Net 70    0    Oto    70  10     0 

English,       Best       Select, 

Warehouse  Net   70  15    0  to    71     5    0 

English,       Sheets       and 

Sheathing,  f.o.b.,  Dis. 

2j%    80     0     Oto    80  10     0 

English,  Sheets  for  India, 

f.o.b.,  Dis.  2J%   76    0    Oto    76  10    0 

Electro,  Warehouse,  Net  .        7015    0  to    71     0     0 

Ore,  ex.  ship    0  12     Oto      0  13    Operumt. 

Regulus,        Matte        and 

Precipitate,  ex.  ship,        0  13     3  to      0  14    it 

YELLOW   METAL. 

Yellow  Metal : 

£    s.    d.      £    s.    d. 

Sheets,   4   by  4   feet  for 

India  f.o.b.  Dis.  2A" 0    0    6j  per  lb. 

Sheathing      ,,         ,,      0    0    6|      „ 

SPELTER 

£     s.    d.  £  s.  d. 

Silesian  outports,  Net 24  15     0  to  25  0  0      perton. 

Blende  of  50  %  Net   6  16    6  to    7  0  0 

Calamine,  Net 0  19    0  to    7  0  0 

LEAD. 

£    s.    d.  £    s.    d. 

English   Pig,  Warehouse, 

Dis  V  12  17     6  to     13     0     0     perton. 

Spanish",  ex  ship,  Dis.  2J%  12  12     6  to     12  15    0 

Lead  Ore  of  70  %,  Net 6  10    0  to      b  12    b 

ANTIMONY. 

£     s.   d.  £    s.  d. 
Star  Regulus,  fo.b,  Dis. 

21%  -  36    0    0     to  37    0  0    perton. 

Ore'sd"0;,  ex  ship, Dis.  2i"„     8     0     0     to  9     0  0 

Crude,  ex  ship,  Dis.  2A%...   13  10     0     to  14     0  0 


QUICKSILVER. 


£    s.    d. 


Spanish,  7o  lb..  Warehouse,  Net 7  12     6  per  flask. 

Italian         „  ,,  ..  7  n    6 


330 


PAGE'S     WEEKLY. 


February  io,  1905. 


COAL. 

LEICESTERSHIRE . 

The    Nailstone    Colliery   Company,    Leicester, 

quote.      Price  per  Ton  at  Pit    of    20  Cwt.,   with     &  Cwt.    per 
Ton  for  wastage  — 

Upper  Main  Seam.  s.  d. 

Main  Coal 7     (1 

Best    Hard   Steam   (hand   picked,   as    used    by  the 

Railway  Companies)    G    (I 

Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh, 

free  from  slack)    6     0 

Fine  Slack    0    6 

Terms,  net  cash  on  10th  of  month  following  delivery. 

DERBYSHIRE. 

The   Manners   Colliery  Co.,    Ltd.,    of  Ilkeston 

quote  as  follows,  per  ton  at  pit : 

Kilburn  Coal :  s.   d. 

Best  London  Brights 9  9 

Large  Nuts  (H  to  3J)    9  6 

Small  Nuts  (§to  1J) 6  0 

Rough  Brights    6  0 

Peas  (|  to  j)    g  0 

Slack    3  6 

Smudge    ' 2  0 

Low  Main  (or  Tupton)  Coal : 

Low  Main  Brights 7  6 

,,    Nuts  7  3 

Hards  (Goed  Steam  Coal)     8  0 

Bakers'  Nuts  (1"  to  2")  6  6 

Slack    3  6 

The  Clay  Cross  Company's  Collieries,  Clay  Cross, 
near  Chesterfield,  quote:— 

per  ton 
at  pit. 
s.     d. 

Best  Main  Coal 10     6 

Best  Silkstone 10    0 

Best  House  Coal  s    6 

Best  House  Nuts 8     0 

Treble  Screened  Cobbles 7     9 

Best  Cobbles 7    3 


NOTTINGHAMSHIRE . 

The  Digby  Colliery  Co.,  Ltd.,  near  Nottingham, 

quote  per  ton  at  pit : — 

Digby  Coal : 

Steam.  s     a 

Best  Hand  Picked  Hard  9     0 

Steam  Hard 7     9 

Hard  Nuts  , "      7     0 

Gedling  Colliery. 

High  Hazel. 

London  Brights,  4  to  8  in.  cube 12     0 

Large  Nuts,  2  to  4  in.  cube  9     6 

Small  Nuts,  §  to  2  in.  cube '.'. .'.     5     6 

Steam.— Top  Hard. 

Best  Hard  i)  q 

Hard  Steam 8  0 

Cobbles    "  7  0 


CHEMICALS     AND 
OILS. 

CHEMICALS. 


Messrs.   S.   W.    Royse  and    Co.,   Albert   Square, 

Manchester,  quote : 

£,    s.   d. 

Acids  :  Oxalic 0     0     2J  per   lb 

Picric,  Crystals 0     0  11 

Tartaric  at  Manchester  ...     0    0  10 J      , , 


£     s. 

Acetate  of  Lime:  Brown  at  Manchester  net    9  10 

Grey  „  ._   11    10 

Alumina  :  Alum,  Lump,  loose 5    5 

,,         ,,        in  casks  5     7 

,,     Ground,  in  bags 5  15 

Sulphate  of  Alumina,  14%    4  10 

Ammonia  :  Carbonate 0     0 

Muriate  Grey    f.o.b.  Liverpool  24    0 

Sal-ammoniac, Lump,  lsts,  deld-  U.K.  42    0 

,,      2nds,         ,,  40     0 

Sulphate  f.o.b.  Liverpool  13    2 

Arsenic  :  Best  White  Powdered    net  12    5 

Bleaching  Powder,  35%  4  10 

Borax:  British   Refined  Crystal ,,     12    0 


ton. 


d. 

0  per 
0        „ 
0        „ 

6       „ 

0 

0 

3f  per  lb. 
0  per   ton. 
0 

0      „ 

6 

0 

0 
0      „ 


Coal  Tar  Products : 

Benzole,  50, 90  % „ 

9o*y 

Carbolic  Acid  Crystals,  34  35°  C.  ...    „ 
39/40°C.  ...    ,, 
„     Liquid,   97  99%   ...    „ 
„     Crude,  62$%  at  60  F. 

f.o.b.     ,, 

Creosote,  ordinary  good  liquid 

Naphtha,  Crude,  20  %  at  120°  C...    ,, 

,,      Solvent, 90%  at  160c  C.f.o.b  „ 

,,   95%  at  160°  C.    ,,    „ 

,,   90%  at  190°  C.    ,,    ,, 

,,      Rectified,  Hash  point  over 

73'  F f.o.b.    ., 

,,      Rectified,  flash  pointover 

100'F f.o.b.    ,, 

Naphthalene,  all  qualities. 

Pitch f.a.s.  Manchester.    ,, 

Copperas  :  Green,  in  bulk , 

,,        barrels  f.o.b.  L'pool  ,, 

Cake ,, 

Copper:  Sulphate 


0  0  8J  per  gal. 

0  0  10 

0  0  6|  per  lb. 

0  0  7J      „ 

0  0  9  per  gal. 


0 
0 
0 
0 
0 
0 


2    0 

0     1J 
0     3 
0    8i 
0    9J 
0  10J 


0    0  11 


1     0 


1  12 

0  12 

1  19 
1     2 

2-2    5 


0  per  ton. 

6 

0 

6 

0 


Cyanides:  98%  minimum f.o.b.    net     0    0  8    per  lb. 

Lead:  Acetate  (Sugar)  White.  English 27  10  0  per  ton. 

„  Foreignc.i.f  U.K24     5  0 

Grey  21  15  0 

,,  ,,         Brown  at  Manchester  17     0  0 

Nitrate 24    0  0 

Litharge,  Flake  15  10  0 

Powder  16    0  0 

Red   Lead,   Genuine,  c.i.f.  London 

less  5%  15  10  0 

White     ,,  ,,  Dry     ,,       ,,       ,,  16  15  0 

Naphtha  (Wood) :  Miscible,  60  o.p 0    2  10  per  gal. 

Solvent 0     2  7 

Potash  :  Bichromate...  delivered  England...    0     0  3    per   lb. 

Carbonate,  90/92  •■■ c.i.f  Hull ...  18     0  0  per  ton. 

Caustic,  75/NO  ", „       ,,     ...20  10  0 

Chlorate  net    0     0  3^  per  lb. 

Montreal in  Store,  Liverpool  35     0  0  per  ton. 

Prussiate,  Yellow  net    0     0  4J|  per  lb 
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Soda  :   Ash,  Caustic,  48 
,,     Carbonated 


j,  Ordinary   ...  ,, 

Ketined ,, 

*«  /o 1  ' 

58  %     (Ammonia 

Alkali)  net 

,,     Bleachers'     Refined     Caustic 

50/52  % net 

Caustic,  White,  77  % ,, 

„      70% ,, 

,,       60  % „ 

,,       Cream,  60  % , 

Crystals,  in  bags  

,,  barrels   

Acetate  c.i.f.  Hull  net 

Bicarbonate,  in  1  cwt.  kegs 

Bichromate delivered  England .. . 

Chlorate  net 

Nitrate. ..ex  quay  Liverpool,    ...   ,, 

Phosphate  

Prussiate  net 

Silicate,  Solution,  140°  Tw.     ...  

Sulphate  ( Glauber  Salts) 

„        (Saltcake,  95%) 

Sulphur:  Recovered     

Roll    

Flowers 

Zinc:  Sulphate    


£  s. 

5  5 

6  5 
5  10 


per  ton. 


4  10  0 


6  10 
10  10 
9  12 
8  12 
8  10 
3  0 
3  7 
16  10 
6  15 
0  0 


0 
0 
6 
6 
0 
0 
6 
0 
0 

H 
3T' 


per  lb. 

6  per  ton. 
0 


;  per  lb. 
per  ton. 


MINERALS. 

£    s 

Barytes  :  Lump  Carbonate,    90/92%    3  10 

Sulphate,  No.  1,  White 2  15 

China  Clay  :  of  various  qualities  for  all 
purposes  ;  prices  from  about 
11/-  to  about  30/-  per  ton, 
f.o.b.  Cornwall :  stocks  also 
kept  at  Runcorn  and  Preston. 
Quotations  given  carriage 
paid. 
Chrome   Ore  :    Basis   50%    c.i.f.  British 

Ports 

Manganese:  Lump  c.i.f.  Liverpool  10;d. 

Ochre:  French  JC  f.o.b.  Rouen,  net 

,,     JF 

Talc:  (French  Chalk) c.i.f.   Liverpool 


OILS,  etc. 


0  per  ton. 
0        „ 


3     7     6 

per  metallic  unit. 

2  5     0  per    ton. 
5  10     0 

3  10     0 


£     s.  d. 

Aniline  Oil  net    0    0  4J  per  lb. 

Salt 0    0  4*      „ 

Castor    Oil  :    French,   1st  pressure,   f.o.b. 

Marseilles  less  1J% 22     5  0     per  ton. 

English,  1st  pressure,  f.o.r. 

Hull,  less  2J% 24    0  0 

Cocoa  Nut  Oil:     Ceylon,   ex    store  Man- 
chester  net  29  10  0 

Cochin,  ex  store  Man- 
chester   net  32     0  0        ,, 

Cotton    Seed  Oil :   Refined  at  Hull,  less 

24%  naked  12  15  0 

Edible... at  Hull,  less 

2J%  naked  13    5  0 

Glycerine  :  Crude,  80%    .net  31    0  0 

Linseed  Oil:    Raw at  Hull,  less  2J% 

naked  12  15  0 

Boiled at  Hull  less  2 J% 

naked 13  15  0        ,, 

Starch:   American  Pearl. ..at  Manchester, 

net    9    0  0 

Dextrine ,,  „     18    0  0 

Farina „  „     15  15  0 

Shellac:   Standard  TN  orange  spot 155/-      per  cwt. 

March  delivery 140/-  ,, 

Turpentine  :  American at  Liverpool  38  10  0  per  ton. 

Russian    at  Hull. ..net  19    0  0         ,, 


TIMBER 

Messrs.  Alfred  Dotaell  and  Co.,  Liverpool,  quote  : — 

COLONIAL  WOODS. 
Timber. 

£    s.   d.  £   s.  d. 
Quebec  Square  White  Pine...  per  cub.  ft.  0     1     9  to  0    3    0 

Quebec  Waney  Board  Pine...          ,,            0     2     8  0    3    9 

St.  John  Pine,  18  in.  average        ,.           0    2    4  0    3     3 

Lower  Ports  Pine 0     13  0    18 

Quebec  Red  Pine 0     16  0    2    0 

Quebec  Oak,  1st  quality ,            0     2     9  0     3     4 

Quebec  Oak,  2nd  quality 0     16  0     2     6 

Ash     ,,            0     16  0     2     3 

Elm    ,,            0     3     3  0     3  10 

Hickory ,,            0     2     0  0     2     6 

Quebec  Birch    0     16  0     2     3 

St.  John  Birch „            0     16  0     2     0 

Birch  Planks ,,            0    0    9  0    0  11 

Spruce  Spars     ,            0     0  10  0     10 

Deals. 

1st  quality  Quebec  Pine  per  std.    22  10    0to32  10    0 

2nd    do.             do 17     0     0  22     0     0 

3rd     do.            do 11  10    0  13     0    0 

St.  John,  N.B.,  etc.,  Spruce           „           6  15    0  7     5    0 

Lower  Ports  Spruce ,,            6  10    0  6  15    0 

Spruce  Boards ,,          5  10    0  6    0    0 

UNITED   STATES,  etc.,  WOODS. 

Pitch  Pine. 

£    s.  d.  £  s.  d. 

Hewn percub.  ft.  0    1     4  to  0     1     8 

Sawn  ,,            0    0  11  0     16 

Planks,  Stowage  ,,            0    0  10  0     10' 

Boards,  Prime  per  std.    12  10    0  16    0    0 

Oak  Timber   percub.  ft.  0    16  0    2    6 

Oak  Planks   ,,          0    16  0    2    1 

East  India  Teak per  load  12    0    0  HI    0    0 

Greenheart „          6  15    C  7  10    0 

EUROPEAN  WOODS. 
Timber. 

£    s.  d.  £    s.  d. 

Riga  Redwood   per  cub.  ft.  0     1     6  to  0    2    0 

Dantzic    and     Mernel     Fir, 

Crown     „            0     2    1  0     2     6 

Dantzic    and    Memel    Fir, 

Middling    ,,            0     19  0     1  11 

Stettin   ,,           0     19  0     1  11 

Swedish „           0    10  0     13 

Riga  Whitewood  ,,            0     10  0     13 

Norway  Mining  Timber ,,           0    0     9  0     10 

Dantzic   and     Stettin,   etc., 

Oak ,           0    2     6  0    3    0 

Norway  Spars ,,          0    12  0    19 

Deals. 

Red  Archangel  and  Onega, 

1st  quality per  std.    19    0    0  20    0    0 

Red  Archangel  and    Onega, 

2nd  quality    ,,          14     0     0  16     0     0 

Red  Archangel  and   Onega, 

3rd  quality    ,,          10  10     0  12  10     0 

St.  Petersburg,  1st  quality...          ,,           16     0     0  17  10     0 

Do.           2nd      ,,     ...         „          14     0    0  15    0    0 

Gefle   „          11  10    0  16    0    0 

Wyburg „          11     0    0  12  10    0 

Uleaborg    ,          10    0    0  12  10    0 

Gothenburg  ,          11     0    0  16    0    0- 
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SELECTED    PATENTS. 


Compiled  expressly  for  this  journal  by  Messrs.  Page  and  Rowlingson.  Engineering    Patent  Agents.   28.   New 

Bridge  Street,  London,  E.C.,  and  at  Manchester. 

Copies  of  Spa.  ifii  ations  may  be  obtained  at  the  Patent  Office  Sale  Branch,  25,  Southampton  Buildings,  Chancery  Lane,  H'.C,  at  the 

uniform  price  of  Sd. 


NEW     PATENTS    APPLIED     FOR. 


"When  Patents  have  been  communicated  the  names  of  the  communi- 
cators are  printed  in  italics. 

21.508a.  J.  Barr,  Glasgow.  Jan.  25.  —  Improvements  in 
torpedoes.     (Date  applied  forOct.  7th,  1904.) 

29,651a.    H.    Cruse,   Manchester.     Jan.   ?6th.  — Improvi 

mints  in  joints  between  the  tubes  and  drums  of  water-tube  steam 
generators.     (Date  applied  for  Dec.  31st,  1904.) 

1905. 

1234.  J.  J.  Rawlings  and  Rawlings  Bros.,  Ltd., 
London.    Jan.  23rd.— Improved  pipe-bending  machine. 

1235.  J.B.Brooks  and  J.  Holt,  Birmingham,  l.m.  23rd. 
—  Improvements  in  adjustable  spanners  and  wrenches. 

1267.  O.  Brunler  and  G.Kettler,  Germany.  Jan.  23rd.— 
Steam  carbonic  acid  engine. 

1268.  W.  G.  Stoneham,  Windsor.  Jan.  23rd.— Improve- 
ments in  the  manufacture  of  kettles,  saucepans,-jacket-pans,"  boilers, 

and  all  vessels  for  heating  liquids  or  solids. 

1269.  C.  A.  Allisson,  London.  Jan.  23rd.  —  Reversible 
current  apparatus  for  steam  condensers.  {P.  Barnes  and  C.  H. 
Chandler,  U.S.A.) 

1271.  A.  Reimann,  London.  Jan.  23rd— Method  of  in- 
flating hot-water  reservoirs,  boilers,  steam-pipes,  and  the  like. 

1282.    A.C.F.Dann.  London.    Jan.  23rd.— Improvements  in 

change-speed  gear. 

regulator.   R*  H"  Lewis>  London-    Jan-  ^rd  -Centrifugal  speed 

CoI"s1;„dJUke1.a?"gearL°nd0n-      '''"'  ^—Improvements  in 

1296.  A.  J.  Boult,  London.  Jan.  zvd.— Governing 
mechanism  for  engines.    (  Woolley  Foundry  and  Machine  Works,  U.S. A) 

1302.  K.  E.  Hiller,  London.  Jan.  23rd.  -Improvements  in 
or  relating  to  pneumatic  riveting  machines  or  the  like. 

1303.  A.  J.  Boult,  London.  Jan  211  I. —Improvements  in  or 
relating  to  valve  devices  for  use  in  hydraulic  and  other  high  pressure 
apparatus.    (J.  McGillivray,  USA.)  "    pressure 

1305.  A.  A.  Rosengren,  London.  Jan.  2!rd.— Imnrove- 
ments  in  automatic  couplings  for  railway  cars  improve 

J,31,1:  .**.  Castelnau,  London.  Jan.  2,rd  —Improvement.! 
Feb.6,";.?  °*™  PiS'°nS  3nd  Cy''nderS-  (Dat« ^IW I  "'r 
apparafustobemli"^:   L°nd°n-    im-  ^.-Improvements  in 

1338.     H.  L.  Williams,  Derby.     Jan.   241I1  — A  new  or  im 
foi  taking  up  a  road  surface  of  concrete,  macadam,  or  the  like. 

1341      J.  Dean,  Bradford.    Jan.  24th.— Improvements  in  and 

relating  to  hot-air  [entering machines.  p.o»cmenis  in  and 

„,13,42-     °-  W-  F-  Maxwell,  London.     Ian.    24th  -Improve 
ments  in  and  relating  to  metal  turning  and  boring  lathes.  lmprme 

1347.    J.   H.  Mann    and    Mann's    l>,i,.ni    Q«~-. r* 

and   Wagon  Co..  Ltd..  Leeds       ?a,i.  f4?h™  mprovtd™ method 

and  means  lor  filling  steam  carts,  wagons,  and  the  like 

1353.     H.  L.  Wethered.  G.  C.  Gardiner  and  B    Wild 
Bristol.     I.in.  24th .-Ilnprovemeuts  in  boiler  setting?  WIId• 

and3sfeampTrodTc"UamS-  Denab*  *<>'".    Jan.  .4th.-Gas.c0k. 
1373.    H.  Casler,  London.    Ian.  24th.-Lubric.nor 

Ane^^^^ 


1395.  J.  Roemer,  London.  Jan.  24th.  Improvements  in  and 
relating  to  wrenches. 

1396.  J.  A.  Siferd,  London.  Jan.  24th.— Improvements  in 
and  relating  to  railway  ties. 

1397.  D.  N.  Baxter.  London.  Ian.  24th.— Improvements  in 
and  relating  to  feed-water  purifiers  for  boilers. 

140?.  E.  Guillemaud  Fils,  London.  Jan.  24th. — Improved 
mechanism  for  the  automatic  lubrication  of  vertical  spindles. 

1405.  L.  Seme,  J.  E.  Lafontaine  and  C.  K.Tollenaar, 
London.  Jan.  24th. — Improvements  relating  to  furnaces  for  steam 
generators. 

1414.  A.  C.  H.  Winter/lood,  London.  Jan.  24th.-Im- 
provements  in  or  connected  with  automatic  valves  for  water  heaters 
and  the  like. 

1427.  L.  E.  Stetler,  London.  Jan.  24th.  (Date  applied  for, 
Feb.  ist,  1904). — Improvements  in  rotary  engines. 

1434.  W.  Bueb,  London.  Ian.  24th.— Improvements  in  or 
relating  to  water-gas  generators. 

1440.  J.  H.  Willis.  Northwich.  Jan.  25th.— Improved  anti- 
vibratory  spring  suspension  bearing, 

1452.  F.  Thomas,  Manchester.  Ian.  2Sth.— Improvements 
in  tools  for  boring,  turning,  and  otherwise  cutting  metals,  and  for 
certain  other  purposes. 

1459.  W.  Badger,  jun..  Rotherham.  Jan.  25th.— An  auto- 
matic movable  jumper-iron-machine  for  use  in  cable  haulage  and 
aerial  railways. 

1472.  W  J.  Greaves  |an.  2stb— Improvements  in  steam 
generator-. 

1478.     H.  Collet,  London.    Jan. 25th. An  improved  method 

of  supporting  shafting. 

1523.  W.  P.  Thompson,  Liverpool.  Jan.  25th. — Improve- 
ments in  gas  engines,    'the  Free  Piston  Gas  Engine  Co.,  U.S.A.  1 

1525.  H.  F.  Fullagar,  London.  Jan.  25th.—  Improvements 
in  or  relating  to  apparatus  for  governing  steam  turbines  and  other  steam 
engines. 

1547.  J.  Wood,  Manchester.  Ian.  20th  —Improvements  in 
and  connected  with  continuous  1. pen  fabric  steaming  apparatus. 

1548.  W.  Denton,  London.  Ian.  26th  —A  flexible  steel-rope 
appliance  for  the  safe  working  and  navigating  of  steam  ferries  durino 
fogs  or  at  any  other  time. 

1556.  J.  Cleland  and  J.  C.  Stewart,  Belfast.  Jan.  26th 
—  Improvements  in  steam  trap-. 

1581.  W.  H.  Trewartha. James,  London.  Jan. 23th. — Im- 
provements  in  grinding  nulls. 

1600.    W.  R.  Dawe.  London.    Jan.  26th.— Rotary  engine. 

1603.  P.  Hulburd,  London.  Jan.  25th.— Improvements  in 
inetal-packmg  tor  flange  and  other  joints. 

1623.  G.  W.  Hughes,  Liveroool.  Ian  27th.—  Improvements 
in  safety  appliances  for  hoisting  cages. 

1626.    G.  A.  Tille  and  L.  E.  Baumann,  Manchester. 

Jan,  27th.— Improved  pump.     |  Date  applied  for  Jan    79th,  1004.1 

1641.  J.  Phythian   and    A     E.   Berry.    Huddersf-'eld- 

Jan.  27th.— Improvements  in  grooving  machines. 

1642.  J.   K.    Broadbent.    Manchester.      Ian.  27th- 
provements    111    the  fire-bars  of    furnaces   for   steam    generators 

he  like. 

1657.  C.  Joly  and  C.  C.  H.  Millar.  London.  Jan.  27th. 
—Improvements  in  and  connected  with  single-rail  and  like T  railways 

and  tramways. 

1669.    A.  J.  Hill,  London.     Jan.  27th —Combined  pneumatic 
turbine  and  speed-reducing  gear   for  driving  a  drill  ,,r  other  1 
apparatus.  J 

1672.    H.  H.  LaRe,  London.    Jan    27th.— Improvements  in 

and  relating  to  machinesfor  making  rivets.    (C.  F,  Da  Costa,  U.S.A.) 

1716.     H.    N.    Bray     and    J.     Massey,     Manchester 

Jan.  38th.— Improvements  in  or  applicable  to  valves.     ™d"cnesIer- 
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1723.     F.    Lobniti,    Glasgow,      fan.  28th.  —  Improvements 

connected  with  apparatus  for  breaking  up  or  cutting  rocks,  stones  or 
earth  under  water,  or  on  dry  land. 

1728.    J.  Cleland  and  J.  C.  Stewart,  Belfast.    Jan.  aSth' 
—Valves  for  steam  or  other  fluid  pressures 

1734.  M.  F.  M.  Mulready,  and  E.  M.  Mulready, 
London,     (an.  28th—  Improvements  in  gas  engines  and  the  like. 

RECENT    SPECIFICATIONS. 

STEAM   TURBINES. 

Willans  and  Robinson.  Ltd.,  and  M.  H.  P.  SanKey, 
of  Rugby.  March  nth.  1904.— Refers  to  fixing  the  blades  of  a 
turbine.  According  to  this  invention,  the  blades  are  not  fixed  to  the 
segment,  but  are  held  between  the  side  of  the  groove  and  the  side  of  the 
segment  bv  the  pressure  caused  bv  the  caulking  ring.  For  this  purpose 
the  ends  of  the  blades  are  stam  jed  or  otherwise  formed  to  aright-angled, 
ir  approximately  right-angled  section  or  tang,  one  side  .if  the  right 
anglejentering  a  slot  in  the  segment,  whilst  the  other  lies  Hat  against  the 
side  of  the  segment.    The  grooves  and  segments  are  preferably  both 

i  :i  dovetailed  form,  as  has  before  been  proposed,  and  according  to  this 
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junction  box,  and  of  the  internal  washer  and  the  comparatively  large 
diameter  of  the  screwed  or  bolt  pipe,  this  connection  is  mucn  less 


/!9  J 


r,o4 


invention,  that  side  of  the  right-angled  tang  which  lies  between  the  side 
ii  the  segment  and  the  side  of  the  groove,  is  also  preferably  dovetailed, 
the  meta'i  being  thickest  at  the  extreme  end  of  the  blade.  The  slots  in  the 
segments  and  the  other  side  of  the  right-angled-shaped  tang  may  also 
be  dovetailed,  the  latter  being  broadest  at  their  extreme  ends.  The 
sides  of  the  grooves  mav  be  circumferentially  corrugated  to  give  a  better 
hold  on  the  blades.  One  side  cf  the  right  angled  tang  may  be  longer 
than  the  other,  the  other  being  cut  off  in  the  stamping  process,  and  the 
longer  part  may  be  bent  up  at  right  angle,  so  as  to  lie  upon  the  under- 
side 1  if  the  ring,  and  so  make  the  dovetailing  effect  more  pronounced, 

STEAM  GENERATORS, 

Glover's  Water  Tube  Boiler  Company,  Ltd.,  and 
D.  Crowther.  of  Leeds.  March  1st,  1904.  —  This  invention 
relates  to  an  improvement  in  the  means  for  attaching  the  ends  of  water 
tubes  to  other  parts  of  steam  generators,  and  more  particularly  to  such, 
in  which  a  junction  box,  casing  or  header,  as  it  is  variously  called,  is 
used  for  making  the  connection.  The  invention  is  described  with 
reference  to  its  application  to  secure  the  ends  of  water  tubes,  situated 
within  the  Hue  tube  of  a  boiler,  the  end  portion  of  the  water  tube  being 
supposed  to  run  longitudinally  or  parallel  with  the  Hue  plate.  A  junction 
box  is  employed,  having  the  end  face,  into  which  the  end  of  the  water 
tube  is  inserted  at  right  angles  to  the  Hue  plate,  and  the  side  having 
the  opening  for  communicating  with  the  interior  of  the  boiler,  machined 
to  the  curve  of  the  flue  plate.  This  latter  side  of  the  junction  box  is 
formed  at  both  ends  with  a  flange  extending  longitudinally.  The 
object  of  this  is,  to  obtain  a  greater  base  or  leverage  1 1  resist  any 
strains  thrown  on  the  joint.  A  boss  is  formed  on  the  inner  side  01 
this  joint  face,  round  the  opening  in  it ;  and  the  opening  is  tapped  to 
receive  a  short  piece  of  piping,  which  serves  as  a  bolt  to  secure  the 
oint.  A  washer  or  plate  is  fitted  against  the  inner  or  water  side  of  the 
flue  plate,  and  made  of  a  length  and  breadth  equal  to  or  somewhat 
greater  than  the  length  and  breadth  of  the  joint  face  of  the  junction 
box  and  curved  in  ihe  shorter  direction  to  fit  the  curve  of  the  Hue 
piate.  and  is  provided  with  a  central  opening  to  fit  over  the  aforesaid 
pipe,  while  a  nut  on  the  end  of  said  pipe  draws  the  connection  tight. 
Owing  to  the  greater  longitudinal  extension  of  the  joint  face  of  the 
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likely  to  become  leakv,  than  is  the  case  where  a  single  central  bolt  is 
used  to  secure  the  connection. 

ROTARY    ENGINES. 

H.  E.  Parry,  R.W.Thomson  and  W.  J.  Farley,  of  Perth, 
Western  Australia.  July  13th,  1904. — This  invention  of  an  im- 
proved reversible  rotary  engine  consists  in  the  employment  of  a  rotary 
and  circular  piston  working  within  an  eleptical-shaped  cylinder,  and  also 
in  the  peculiar  arrangement  of  the  central  circular  valve  which  proceeds 
into  the  bore  of  the  piston  and  communicating  with  ports  formed 


FIG.    2. 

radially  in  the  piston  for  the  admission  and  exit  of  steam  to  and  from 
each  of  the  driving  blades  of  the  piston.  It  essentially  consists  in  the 
means  for  independently  or  concurrently  operating  the  valves  and  a  s. , 
in  means  for  controlling  the  elliptical  travel  of  the  multiple  blades,  and 
for  the  simultaneous  admission  and  exit  of  steam  to  and  from  opposite 
points  of  the  piston,  so  allowing  of  an  easy  and  instant  reversal  of  the 
engine,  and  also  of  the  use  of  the  steam  to  its  maximum  expansive  value. 
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NEW    PUBLICATIONS.  NEW    CATALOGUES. 


"GETTING    GOLD. 

A  Practical  Treatise  for  Prospectors,  Miners,  and  Students- 
By  |.  C.  F.  Johnson,  F.G.S.  Charles  Griffin  and  Co., 
Ltd!     3s.  6d. 

It  is  quite  obvious  that  this  work  is  the  outcome  of 
many  years'  practical  experience,  and  the  need  ot  such 
a  book  is  emphasised  by  the  rapid  development  of  the 
gold-mining  industry.  After  an  informing  intro- 
duction the  writer  addresses  his  remarks  mainly  to 
inexperienced  prospectors,  advising  them  upon  a  course 
of  stu  dies  preparatory  to  their  embarking  on  a  "getting 
gold"  expedition.  He  then  discusses  prospecting  as 
conducted  on  alluvial  fields,  the  origin  of  auriferous  lodes, 
the  mode  by  which  in  all  probability  the  gold  was 
conveyed  to  them  and  deposited  as  metal,  and  the  deriva- 
tion of  gold  in  auriferous  drifts.  In  the  section  devoted 
to  Gold  Extraction,  the  treatment  of  ores  and  matrixes 
for  the  extraction  of  the  metal  contained  is  dealt  with. 
The  following  chapters  are  devoted  to  secondary 
processes  and  lixiviation,  calcination  of  ores,  motor  power 
and  its  transmission.  The  author's  pertinent  remarks 
on  company  formation  and  operation  are  suggestive  and 
to  the  point,  but  we  think  his  "  Rules  of  Thumb"  wi.l 
be  more  appreciated  by  his  practical  readers. 


THE      PRACTICAL      ELECTRICIANS 
BOOK,  1905." 


POCKET 


Edited  bv  H.  T.  Crewe,  M.I.Mech.E.  S.  Kentell  and 
Co.,  Ltd.  is. 
This  handy  and  most  useful  little  compilation  has  now 
reached  its  eighth  year  of  publication  ;  the  present  issue 
has  been  thoroughly  revised  and  enlarged,  and  in  view 
ot  the  increasing  interest  in  alternating  currents,  a  section 
has  been  added  dealing  with  alternators.  Additional 
matter  bearing  on  steam  turbines,  patents,  and  wireless 
telegraphy  has  also  been  included,  while  all  the  old 
features  which  have  rendered  this  pocket  book  indispens- 
able to  the  practical  man  have  been  retained. 


BOOKS    RECEIVED. 

Valves  and  Valve-Gearing.  A  Practical  Text-Book  for  the  Use  of 
Engineers.  Draughtsmen  and  Students.  By  Charles  Hurst.  Fourth 
Edition.  With  numereus  illustrations.  Charles  Griffin  and  Co.,  Ltd 
ios.  6d. 

The  Universal  Electrical  Directory  (J.  A.  Berly's).  Containing  .1  Ci  •  r  1 1 
plete  Record  of  all  the  industries  directly  or  indirectly  concerned  with 
Electricity  and  Magnetism.     Alabaster.  Gatehouse  and  Co.     10s. 

A  class-hook  of  Naval  Architecture  ;  Practical,  laying-off,  Theoretical. 
By  W.  J.  Lovctt.    Illustrated.    Longmans.  Green  and  Co.    7s.  6d. 

Transactions  of  the  North-East  Coast  Institutional  Engineer--  and 
Shipbuilders.    Vol.  xxi.     Parts  I  and  2.     Andrew  Reid  and  Co.,  Ltd. 

We  have  also  received  :  "  Laboratory  Notes  on  PracUcalMetallurgy," 
bv  Walter  MacFarlane,  F.I.C.  (Longman's  Green  and  Co.,  2s.  6d.)  A 
graduated  series  of  exercises  clearly  demonstrating  metallurgical 
principles;  eminently  suitable  for  technical  school  students.  "The 
Commission  of  H.M.S.  Fox,  East  Indies  Station,  1901-1904,"  by  F.  E. 
Nobbs  and  Wl  T.  Berger  (The  Westminster  Press,  4s.)  We  have 
previously  called  attention  to  this  excellent  ''Log"  series,  the  high 
standard  of  interest  of  former  volumes  is  well  maintained  by  the  story 
of  the  Fox.  "  Astronomy  without  a  Telescope,"  by  E.  Walter  Maunders. 
F.R.A.S.,  illustrated  by  star  maps  and  key  diagrams)  W.Thackerand  Co.), 
a  guide  to  the  study  of  the  constellations  with  the  unassisted  sight, 
written  in  a  popular  style,  and  calculated  to  awaken  a  more  general 
interest  in  astronomy,  "The  Construction  of  Cranes  and  other  Lifting 
Machinery ,"  bv  Edward  C.  R.  Marks,  Ml.  Mech.E..  third  edition 
(Technical  Publishing  Co.,  Ltd.,  3s.  6d.  net).  Part  I.  discusses  the 
general  principles  and  practice  in  standard  types  of  lifting  machines 
Part  II.  some  patented  inventions  relative  to  lifting  machinery;  Part 
1 1 1.,  examples  of  present  practice  by  leading  makers  of  lifting  machinerj 
illustrating  the  extensive  and  extending  application  of  electrical  energy 
to  the  operation  of  Cranes,  etc.  ;  the  illustrations  are  a  strong  feature 
of  the  woik,  which  should  be  studied  by  every  mechanical  engineer. 


In  issuing  their  various  pamphlets,  The  Fairbanks  Com- 
pany, of  7S-S0,  City  Road,  E.G.,  adopt  a  practice 
which  might  with  advantage  be  followed  by  othei 
manufacturers  of  machinery.  Their  various  pamphlets 
are  of  a  uniform  octavo  size  and  are  bound  in  an 
adjustable  expansive  cover  which  makes  the  pamphlets 
handy  for  reference  and  preserves  them  from  dust. 
Pamphlets  received  from  this  firm  deal  with  weighing 
machines,  cement  testing,  arcade  files,  reed-pipe  fitters' 
tools,  new  process  hot  forged  twist  drills,  emery  and 
corundum  wheels,  the  Moran  flexible  joint,  double-tube 
injectors,  Yale  and  Towne  chain  blocks,  power  trans- 
mission appliances,  the  "  Fairbanks  "  improved  gas 
and  oil  engines,  skinner  chucks,  and  pipe-threading 
and  cutting  machinery. 

A  third  edition  of  their  interesting  little  brochure,  "  Notes 
on  Electric  Lifts, "'  has  been  issued  by  Messrs. 
Archibald  Smith  and  Stevens,  of  Janus  Works,  Queen '^ 
Road,  Battersea.  The  hrst  few  pages  of  the  work  are 
devoted  to  an  enumeration  of  the  advantages  and  dis- 
advantages of  electric  and  hydraulic  lifts.  The  nature 
of  current  available  and  the  different  systems  of  control 
are  then  discussed,  and  the  last  pages  contain  extracts 
from  letters  received  by  the  firm  from  their  customers. 
All  the  tables  have  been  brought  up  to  date. 

Messrs.  G.  F.  Smith,  Ltd.,  of  Paragon  Ironworks,  South 
Parade,  Halifax,  forward  an  illustrated  and  descriptive- 
catalogue  of  improved  and  newly-designed  machine 
tools  for  engineers,  shipbuilders,  boiler  makers,  etc. 


MEETINGS   FOR   THE   ENSUING    WEEK. 

Friday.  Feb.  10. — Physical  Society :  Annual  General  Meeting, 
Royal  College  of  Science,  Exhibition  Road,  South  Kensington. 
8  p  m.  :  Address  by  Professor  J.  H.  Poynting,  F.RS., 
on  "Radiation  Pressure.' — Royal  Society,  Albemarle  Strtet, 
W„  9  p.m. — Royal  Astronomical  Society,  Burlington 
House.  W.  .  Anniversary  Meeting,  5  p.m.— Tramways  and 
Light  Railways  Association. — Annual  Meeting  Society  of  Arts 
8  p.m. — Institution  of  Civil  Engineers,  Students  Meeting, 
Great  George  Street,  S.W.  8  p.m.:  Paper,  "The  Recon 
struction  of  the  Santa  Lucia  River  Bridge,  Uruguay,  by 
Mr.  P.  J.  Risdon.— Institution  of  Mechanical  Engineers 
Students  Banquet,  Empire  Rooms,  Trocadero  Restaurant 

Saturday,  Feb.  11.  —North  of  England  Institute  of  Mining  and 
Mechanical  Engineers,  Newcastle.  2  pm.  —  Manchester 
Association  of  Engineers:  Annual  Dinner.  Grand  Hotel. 
Manchester. — junior  Institution  of  Engineers  :  Coming  of 
Age  Dinner,  Hotel  Cecil,  Strand,  7  p.m. 

Monday,  Feb.  13  —Society  of  Arts  Cantor  Lecture,  8  p.m.  :  "  Internal 
Combustion  Engines,"  Mr.  Dugald  Clerk,  M.Inst  C.E..  LoiuL  »n 
Institution,  5  p.m.:  Professor  W.  E.  Ayrton.  F.R.S..  on 
'Energy:  American,  British  and  Japanese."'—  InstituU  i 
Marine  Engineers,  Stratford,  8  p.m. — Junior  Institution  of 
Engineers:  Visit  to  Brockie  Pell   Arc  Lamp  Works,  6.30  p.m. 

Tuesday,  Feb.  14. — Royal  Institution,  5  p.m.  :  Paper,  "Structure  and 
Life  of  Animals,"  Professor  Miall. — Manchester  Steam  User  - 
Association  :  Jubilee  Banquet,  Midland  Hotel.  Manchester 
7.30  p.m. — University  of  Liverpool  Engineering  Society 
Paper,  "Present  Day  Iron  and  Steel  Works."  Mr.  F  J. 
Brislee,  M.Sc—  Institution  of  Electrical  Kngineers,  Glasgow 
Local  Section,  S  p.m.  :  Pap  1,  "Earthing,"'  Mr.  W.  W 
Lackie.— Manchester  Local  SecUon,  8  p.m.  :  Paper,  "Tram- 
ways Power  Supply,'  by  Messrs.  Pearce  and  Gunton. 

Wednesday,  Feb.  15. — Institution  of  Civil  Engineers:  Dinner  by 
Sir  Guilford  Molesworth,  President,  to  the  Council  and 
honorary  members,  S  p.m.— Society  of  Arts :  Ordinary 
Meeting,  8  p.m. — Institution  of  Electrical  Engineers  (Bir- 
mingham Local  Section),  8  p.m. — Chemical  Society. 

Thursday,  Feb.   16. — Royal   Society,    4.30    p.m.— Royal    Institution 
5  p.m. :   Paper,  "  Recent  Work  of  the  Geological  Society. 
Mr.  J.  H.  Teall. — Society  of  Arts,  4.30  p.m.  :  Paper,  "  Indian. 
Census  of  1901,"  Sir  C.  A.  Elliott. — Institution  of  Electric. il 
Engineers  (Leeds  Local  Section),  8  p.m. 

Friday.  Feb.  17.— Geological  Society  :  Anniversary  Meeting.  8  p.m.— 
Chamber  of  Shipping:  Meeting.  Cannon  Street  Hotel.  11  ; 
Dinner,  Hotel  Metropole,  7  p.m.— Royal  Institution  9  p  m 
Paper,  "High-Power  Microscopy,"  Mr.  J.  W.  Gordon. — 
North-East  Coast  Institution  of  Engineers  and  Shipbuilder, 
Newcastle. 
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MEANS 

PROGRESS 
RHEOSTATS 

STURTEVANT  ENGINEERING  CO., 

LTD., 

147,  Queen  Victoria  Street,  London,  E.C. 


To  Steam  Users. 


Economy  in  your  Fuel  account 
guaranteed  by  using  Premier 
Boiler  Tubes.  These  Tubes  can 
be  fitted  to  any  Lancashire 
Boiler,  and  will  INCREASE  the 
evaporative  efficiency 


20 


per  Cent. 


Part  view  of  Flue  fitted  with  PREMIER  TUBES. 


5ks?«<fte 


For  Particulars  apply  to  the  Secretary— 


*S|8p 


The  Premier  Boiler  Tubes,  Ltd., 


Telephone  No  :  1638  Victoria. 
Telegrams:  "  TUBULE,  London, 


28,     VICTORIA     STREET, 

LONDON,     S.W. 
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Engines 


Vertical    Compound    Corliss 

Engines  and  Generator 

SUITABLE     FOR     A     MILL     OR     WORKS. 


The    Engine    cost    £2,450.  The   Generator  cost   £1.300. 

LIST    OF     LEADING    DIMENSIONS   OF    18  in.  x    36  in.  x  42  in.    VERTICAL    CROSS    COMPOUND    CORLISS     ENGINE. 


H. P.  Cylinder    diameter 18  m 

-L-P                              ..36  m. 

;  Stroke  of  Cylinders 42  in 

■   Steam  Inlet,  diameter 6  in. 

j  Exhaust  Outlet,  diameter  13  in. 

Main  Bearings,  diameter .14  in. 

GENERATOR.— 300  kw  Direct  Current.  Sliunl  Wound,  Engine  Type  Westinghouse  Generator,  500  volts,  8  poles,  at  90  revolutions  per   minute 

or  will  do  265  kw  at  440  volts  at  90  revolutions  per  minute. 


Main  Bearings,  length 24  in. 

Piston  rod,  diameter 31- in 

Crosshead  Pin.  diameter  and  length   .. 64  in.  by  6j  in. 

Crank  Pin,  diameter  and  lem;tli  ....            7  m.  by  7  in 

Boreof  Crosshead  Guide.      '.. 24  in 


FOR    IMMEDIATE    SALE    AT    A    VERY    REASONABLE    FIGURE. 

Apply  to  Engine    Builders, 

Box    94,    "Page's    WeeKIy,"    Clun    House,    Surrey    Street,    Strand,    London,    W.C. 
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Engines 


Condensing 


Plant  .  . 

OF    EVERTt 
DESCRIPTION 


0 


Speciality :- 

High  Vacuum. 


the 

DIESEL 
OILENGINE 

IS   THE   MOST 

ECONOMICAL 

ENGINE    MADE, 

AND    IS 

MORE    RELIABLE 

THAN    ANY     OTHER 

OIL  ENGINE. 
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Stokers 


BENNIS    STOKERS. 

09 

o 

o 

a 

09 

M 

z 
z 

n 

A    Distillery    in    Edinburgh,  showing  how  a   small   Boiler   House    can    be    conveniently    fitted    up    with 
a  complete  equipment   of  Bennis    StoKers,    Elevators,  and  Conveyors. 

ED.  BENNIS  &  CO.,  Ltd., 

Little    Hulton    Iron    WorKs,    BOLTON. 


j 

! 

h 

c 

3 

** 

' 
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Destructors 


MELDRUM 
DESTRUCTORS 

for  HOSPITAL  and  TRADE  REFUSE. 


Meldrums'  Patent  High  Temperature  Refuse  Destructor  l  Industrial  Type)  for  Trade  Refuse. 

As     supplied     to     the     Metropolitan     Asylums  Board,     Lancaster 
Asylum,     Wholesale    Co-operative    Society,     &c,    &c. 

WRITE    FOR    FULL    PARTICULARS    TO 

MELDRUM    BROS.,    LTD., 

TIMPERLEY,    MANCHESTER. 

And    66,    Victoria    Street,    WESTMINSTER. 
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Fbbrcaky  10,  1905. 


PAGE'S    WEEKLY. 


[supplement  page  vii.]        33 


■f " — ^(c;        « 


^{$WM)LY 


gU 


Turbines 


STEAM    TURBINES 


PARSON'S    PATENTS 


TRADE 


MARK. 


SOLE 

MANUFACTURERS 

FOR 

GREAT    BRITAIN    AND    THE    COLONIES 

OF    THE 

R.B.B.  TURBO  DYNAMOS. 

Richardsons,  Westgarth,  6   Co., 

HARTLEPOOL,    England.  ltd 


;,4        [supplement  page  viii.] 


PAGE'S     WEEKLY. 


February  io,  1905. 


<Ci_fe) 


v^llIIKILTlI     Pumps,  Condensers,  &c. 
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The  Best  Industrial  Pump  in  the  World 


FOR    ANY    DRIVE. 


FOR 

ANY 

LIFT. 


FOR 

ANY 
MATERIAL 


POSITIVE    ROTARY    PUMPS,    LTD., 

23,   NORTHUMBERLAND    AVENUE,    LONDON,    W.C. 


A    PERFECT     INSTRUMENT. 


THE 

SIMPLEST 

CONDENSER 


IN 

THE 

WORLD. 


Concentric  Condenser,  Ltd., 


23,    Northumberland   Avenue,    LONDON,   W.C. 
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Electrical  Apparatus,  &c. 


SECRET  TELEPHONES 

On  Ordinary  Single  Wire  Intercommunication  Wiring. 

NONE    CAN    INTERRUPT, 
NONE    CAN    OVERHEAR, 

either  by  accident  or  design. 

NO    INDICATORS    NEEDED, 
NO    RESETTING    REQUIRED, 

Instruments  therefore  Neat  and  Compact. 

SIMPLICITY    ITSELF. 
SAVES   TIME   and   TEMPER. 

Adopted  by  H.M.  Office  of  Works,  Admiralty,  &c,  &c. 


SEND     FOR    DESCRIPTIVE    CATALOGUE    |  T.P.w.  | 


PATENTEES    AND    SOLE    MAKERS:— 


Faraday  Works, 

LEICESTER. 


Or  call  at  our  Showrooms,  3a,  Upper  Thames  St.  (opposite  "Times "  Office) 


GENT  &  CO.,  Ld., 


Aktiengesellschaft 


Telephone  and  Telegraph  Works 
BERLIN,^ 

INSTRUMENTS  OF  BEST  AND  APPROVED  CONSTRUCTION. 

/flusrr  Cdlalogues  supplied  to  the  TRADE  only 


Telephone   Apparatus 

For  Domestic  Use,  Town  Lines,  and  Long 
Distances,  with  Battery  and  Magneto  Call. 

Central   and   Multiple 

.   .   Switchboards. 

Electric  Bells,  Indicators, 

Fire   Alarms, 
Water    Level    Indicators. 

All  Accessories  and  other  Materials. 


STEEL  CONSTRUCTION 

IN     ALL    BRANCHES. 

Buildings  Designed  and  Erected  in  all  Parts  of   the  World. 


ROOF    FRAMES,    TRUSSES   AND   GIRDERS. 

BLAST   FURNACES   AND   STEEL    WORKS,    CUPOLAS,    LADLES,    CONVERTERS. 

BOILERS,    TANKS,   AND   HEAVY   PLATE   WORK. 
GAS    HOLDERS,    PURIFIERS,    ETC.. 

OPEN    HEARTH    FURNACE   CASINGS. 

CHIMNEYS.    RIVETED   PIPE,    CORRUGATED   IRON. 

RITER  =  CONLEY     MFG.,     CO.,    pittsburg,    pa.,    u.s.a. 

New    York    Office:    39-41,    Cortland t    Street. 
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"New  Zealand 
Mines  Record.' 


PRICE    Is. 


A  MONTHLY  JOURNAL  issued  by  the  New 
Zealand  Government  Mines  Department, 
containing  information  respecting  the  Mining 
Industry  in  New  Zealand,  abstracts  of  Geological 
Reports,  Reports  from  the  Wardens  of  the  Gold- 
fields,  and  Reports  of   the  Inspectors  of  Mines,   !«. 

1? 
/- 
,*• 
~u 
I? 
It. 
,? 
\u 

r. 


Miscellaneous 


&-c,  &c. 


Copies  can  be  obtained  at  the  New  Zealand 
Government  Office,  13,  Victoria  Street,  S.W.,  and 
Messrs.  Eyre  and  Spottiswoode,  East  Harding 
Street,  Fetter  Lane,  E.C.  ;  also  of  Messrs.  Street 
and  Co.,  30,  Cornhill,  E.C. 


HIGH    LIFT 


Centrifugal  Pumps 

MOST     SUITABLE    AND    MOST    ECONOMICAL    PUMPS 
FOR  ALL  ELECTRICAL  AND    INDUSTRIAL  SERVICES. 

OUR    SPECIALITY. 


•I, 
I? 

_  Js. 
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Made  for  any  capacity,  for  all  lifts,  with  highest  efficiency, 
specially  for  direct  coupling  with  Electromotors,  also 
high-SFeed    Electrical    Plunger-Pumps    for   all    services. 


WEISE  &  MONSKI, 

HALLE,      O.S.      (Germany). 


THAT 

DISSATISFIED 

FEELING. 


In  the  rush  of  business,  it  is  some* 
times  felt,  when  one  has  no  leisure  to 
investigate,  that  business  leakages  are 
going  on  all  the  time. 

Reorganization  is  a  crying  need,  yet 
the  members  of  the  firm  are  far  too  busy 
to  attempt  it.  A  dissatisfied  feeling  de= 
velops  itself  in  the  mind  of  the  principal, 
and  some  of  us  know  what  that  means. 


In  such  cases  we  are  able  to  step  in  and  after  a  brief  confidential  consultation 
can  recommend  just  the  systems  which  are  dictated  by  our  experience  as 
necessary.      Not  only  this,  but   we  start   the  new  methods   and  see  them   through. 

If  you  are  reorganizing  we  can  save  you  much  time  and  trouble.  You  are 
invited    to    write   in   the  first   instance   to^ 


"BUSINESS    ENGINEER,"   Box    83,    "Page's   WeeKly," 

Clun    House,    Surrey   Street,    Strand,    London,   W.C. 
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KiLTli  Systemsior  Engineers, 


THE   LYLE   EXPANSION    CABINETS 


Combine   Foolscap   and   Quarto   Vertical   Files,   3    Sizes   Card   Index   Trays, 
Cupboards,   and   Flat   Tray   and   Bookcase   Sections. 

THEY    ARE     BUILT     FOR     WORK.     YET     ARE     ARTISTIC. 


The   Bookcase  Section. 


THE     LYLE    COMPANY,     LIMITED, 

HARRISON     STREET,     GRAY'S     INN     ROAD, 

LONDON, 


W.C. 


Titan  Document  Binder. 

Indispensable  to 

Engineers,     Shipbuilders,     Electric     Lighting 
Stations,  Collieries,  Iron  and  Steel  Works,  &c. 


Thousands  of  rirms  supplied,  some  of  whom  are  Sir  W.  G.  Armstrong, 

Whitn-orth    S   Co.,   Ltd.,    Babcock    &    Wilcox   Co  .    Ltd  ,    Leeds    Forge 

Company,  Ltd..  Manchester  Ship  Canal.  John  I.  Thornycroft  &  Co.,  Ltd., 

Denney  &  Co.,  Dumbart 


A     SAMPLE     SENT     FREE 


>n,  etc.,  etc. 
ON     REQUEST. 


THE   TITAN   BINDER    COMPANY, 

31,  Queen  Victoria  Street,   LONDON,   E.C. 


"A  Move  in  the 

Right  Direction  J" 

That   is  how  Professor  John  Goodman,  M.Inst  CE., 
MIME.,  characterises  the  change  of  policy  by  which 
this  journal  is  published  weekly.     The  remark  crystal 
Uses  opinions  which  we  have  received  from  a  number 
of  correspondents. 

The      Press      is      also     unanimous 
concerning  "  PAGE'S  WEEKLY. 

A  few  recent  opinions  are  appended  : — 

"  No  one  at  all  familiar  with  the  engineering  Puss  will  be  surprised  at 
the  success  which  has  been  attained  by  Mr.  Davldge  Pages  excellent 
publication."  Sheffield  Telegraph. 

That  '.his  journal  tills  a  place  in  the  engineering  world  is  quite  apparent." 

Newcastle  Daily  Journal. 

"  Well  maintains  the  high  reputation  this  paper  has  secured  as  an  organ 
of  the  engineering,  electrical,  ship-building,  mining,  and  iron  and  steel 
industries."  Sunday  Times. 

"  It  will  be  most  useful  to  engineers  who  wish  to  keep  up  with  the 
progress  of  their  profession.  The  South  American  Journal. 

■•  It  is  full  of  varied  and  valuable  information,  and  its  "  get  up  "  generally 
—especially  as  regards  its  illustrations— leaves  nothing  to  be  desired. 

The  African  World. 
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WlllSILTlI        Time  Recorders 


EMPLOYERS     OF    LABOUR 

Can  save  at  least  5%  ON  THEIR  WAGES 
BILL,  and  thousands  of  employers  do  so  by 

the  use  of  the 


fit 


Dey  Time  Registers 

which    are    automatic    machines     for     registering     the    hour    and    minute    at 
■which    Employees    start    and    finish    work, 

and,  with  the  New  Attachment  provides,  in  addition  to  the  weekly 
time  and  wages  sheets,  the  CARD  SYSTEM  for  COST  KEEPING, 

The  "DEY"   combines   on  THE    ONE    MACHINE   the  good 
points   of   all    other    Automatic    Time    Recorders  on  the   market. 

They   are    of   British    Manufacture    Throughout. 

They  are  absolutely  the  best  Time  Recorders  in  the  World. 

They  are  the  cheapest  up-to-date   machine  on  the  market. 

They  are  guaranteed  perfect  in  every  detail. 

THEY     COMPEL    PUNCTUALITY. 

The  "  Dey "  time  and  wages  sheets  combined  do  away 
with  time  booKs,  wages  books,  and  save  90  °  o  of  clerical 
work.  They  are  adaptable  to  every  requirement,  no  matter 
how   complicated. 

A  firm  using  1  5  machines  writes  :  "  We  shall  be  sorry  when  we 
change  the  boiler-shop  machine,  as  it  was  one  of  the  earliest,  and  has  had  the 
roughest  of  usage  together  with  the  maximum  of  vibration,  and  rudest  of  shocks; 
but  it  has  gone  on  working  the  whole  time  (nearly  six  years)  night  and  day,  and 
when  it  goes  to  you  for  repairs,  it  will  be  the  first  time  it  has  been  in  the  infirmary." 


Full  particulars  from  the  Patentees  and  Manufacturers  : — 

HOWARD    BROS., 

10,    St.    George's    Crescent,    LIVERPOOL. 

Telegraphic  Address:  "Sonnez,  Liverpool."  Telephone:  7150  Liverpool. 

London  Offices  :  100c,  Queen  Victoria  Street,  E.C. 


Telegraphic  Address:  "Countable,  London." 


Telephone  :  5690  Bank. 
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Type 
Talks. 


Your  advertisements  and  cata- 
logues ought  to  tell  your  story 
as  convincingly  as  you  tell  it  to 
the  caller  who  wants  to  do 
business. 

But  do  they  ?  If  you  are  not 
satisfied  with  the  results  of  your 
advertising,  may  we  offer  you  our 
assistance  ?  We  can  make  type 
talk  for  you  ;  and  it  will  not 
be  a  one-sided  conversation.  We 
will   make  the    other  people    reply. 

Write  us — 

THE   SPOTTISWOODE 

ADVERTISING 

AGENCY, 

8,  New  Street  Square,  E.C. 
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NORTHERN  RAILWAY  OF  FRANCE 

AND 

SOUTH    EASTERN    &    CHATHAM    RAILWAYS. 


FREQUENT  and  RAPID  COMMUNICATION  BETWEEN  LONDON  and  PANS. 

SHORTEST       SEA       PASSAGE 

(OUSTLTT      ABOUT      SI3CT"5T      3WEI3STTJTTES). 

FIVE    QUICK    SERVICES    DAILY,    as    under  :— 

Via    DOVER    AND    CALAIS. 

Depart,  from  London.                                                              Arrival  in  Paris,    j  Depart,  from  Paris.                                                      Arrival  in  London. 

-ic  a.m.            f  For  PARIS  only       4.45  p.m.  t      8.30  a.m.    For  Intermediate  Stations }                f  Charing  Cross 

(Charing  Cross  Station)  '  For  Intermediate  Stations  ...        6.5    p.m.  f*    9-5°  a.m.     For  CALAIS  only J  '  '        Station. 

f     110  a.m.    from    Victoria  Station  6.45  p.m.  f"    11.35  am 6.45p.m.  Victoria  Station 

I      9.0  p.m.       „        Charing  Cross  Station         ...        5.50  a.m.  J      8.40  p.m.   ...      Intermediate  Stations      5.40a.m.     Charing  Cross 

Station. 

Via    FOLKESTONE  AND    BOULOGNE. 

Depart,  from  Paris.  Arrival  in  London. 

8.30  a.m.|  intermediate  Stations  ■■     3  45  P-m.  j  Charing 

I      M°P-mJ  ;    10.45  p.m.       Cross 

Is    4.0    p.m.   For  Boulogne  only  ...  >  '  Station 

f  1st  and  2nd  Class  only.   J  1st,  2nd,  and  3rd  Class.  *  Restaurant  Car  between  Paris  and  Calais  or  Boulo  gne,  and  vice  versa 

%*  First-class  Hotel  and  Restaurant  at  the  Gate  du  Nord,  Paris,  and  at  Calais  Maritime   Station.      Luncheon 

Baskets  obtained  at  fixed  prices. 

The  2.20  p.m.  departure  from  Charing  Cross  is  the  fastest  connection  between  London  and  Bale  for  Switzerland  and 

Italy,  vid  the  Gothard  Route.     Through  Corridor  Trains  and  Restaurant  and  Sleeping  Cars. 


Depart,  from  London.  Arrival  in  Paris. 

X    10.0    a.m,  1  f   6.5    p  m. 

■(■*    2.20  p.m.  [  from  Charing  Cross  Station  ...     .    0.15  p.m. 

X       2.20  p.m.  '  11  25  p.m. 


South   Eastern  <S  Chatham  Railway. 


THE    CONTINENT 

Foui1    Royal    Mail    Routes 

VIA 
DOVER  FOLKESTONE         DOVER         QUEENBORO 

CALAIS.  BOULOGNE.         OSTEND.         FLUSHING. 


LONDON=PARIS    IN    LESS    THAN    SEVEN    HOURS. 

i  ive  Services  Daily  in  Each  Direction. 
NE1W       EXPRESS       AFTERNOON       DINING       CAR       SERVICE 

Daily  (Sundays  included),  via  FOLKESTONE  and  BOULOGNE. 

P.M.      I  P.M. 

CHARING     CROSS 2.20    |     PARIS 4.0 

PARISi 9.1S     1    CHARING  CROSS  10.45 


Mail  Route  via  Dover  and  Ostend. 

Three  Express  Services  Daily  in  Each  Direction. 

Flushing  Royal    Mail    Route  to  Germany,  etc. 

Two  Services  Daily  in  Each  Direction. 


For  Full  Particulars  see  S.E.  &  C.R.  Continental  Time  Tables,  price  3d.  VINCENT  W.  HILL,  Genttal  Manager. 
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W.  C.  HOLMES  &  Co., 

ENGINEERS, 
Sole     Makers     of    the     .     . 

"WESTERN"  DOUBLE 
FACED  VALVE. 


Specialities  :— 

ROOFS, 

BRIDGES, 
GIRDERS, 
STRUCTURAL 
IRON    WORK, 
TANKS,    6c. 

Works— 

Huddersfield. 

London  Office  - 

11,  Victoria 
Street,  S.W. 


National 
Telephone: 
No.  2533. 


Established 
1860. 


Telegraphic 

Ollwells,    feS?=5i 
Manchester"   >^K 

CONTRACTORS    TO    HIS    MAJESTY'S    GOVERNMENT. 

WRITE      TO     TJS 

Ms,Vw"_I''1'Ue   yo"r   Machinery,  and   wish   to  obtain    the' 

maximum    ,.i     Power     from    your,   Engines  ;at  a 

Minimum  of  Cost. 


VjElX 


sM-«£ 


>♦ 


REGC 


THE    FINEST 


CYLINDER     OIL. 

ON    THE    MARKET. 

For  High  Pressure  and  Superheated  Steam. 

Specially   adapted  for  High-Speed  Enclosed  Engines  of 

the  Willans,  Brush,  Browett  and  Bells  type. 

Sample  Barrel  sent  on  approval,  carriage  paid. 

Sole  Makers  of  the  "Wellsaline"  (Regd.)  Enclosed  Cham 
ber  Oil  and  other  Lubricating  Specialities. 

MATTHEW    WELLS    &    CO., 

Hardman  St.  Oilvvorks,  MANCHESTER,  ENGLA  VD 
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JOSEPH  BOOTH  &  B 


DOS. 


LTD., 


Rodley,     LEEDS, 

For  Cranes  and  Lifting    Machinery,  6c. 


20  Tons  Steam    Locomotive   Cranes  with    Excavator. 


Locomotive  Cranes 
Overhead  Cranes 
Goliath  Cranes 
Wharf  Cranes 
Derrick  Cranes 


WORKED    BY 


Electricity, 
Steam, 

Hydraulic 

Power, 

Air,  or 

Hand. 


Makers   to   Home,   Colonial,   and   Foreign   Governments. 

Crown  Agents  for  Colonies  and  all  the  Leading  Firms  in  Great  Britain. 

INQUIRIES    SOLICITED. 


44  [supplement  page  xviii.J 


PAGE'S    WEEKLY. 


February  10,  1905. 


;  urn  vyxvyxYSvyvvvji vgkv^iv^aVv^i 


THE 


(stones    p^O 


-mm  „  {stunts     m) 

Easy  car  pusher 


LABOUR  SAVED 


ACCIDENTS 

MINIMISED 

WORN  PARTS  CAN 


Jn   OTrtMFJLf*0    contractors  to    h.m. 
.  D.O  I    UNLmV=  GOVERNMENT,  RAILWAYS. it  c, 

135F1NSBURY  Pavement   London,  e.c. 


CONTRACTORS   TO  HIS  MAJESTY'S   AND  OTHFR   GOVERNMENTS. 


James  Fairley  g  Sons, 


General   Steel    Manufacturers, 
and   SPECIALISTS   in      .      . 

Invite    attention   to  their  Unrivalled   Self.hardenlng  Steel. 


TOOL  STEELS 


Fairley's  SELF-HARDENING  Tool  Steel 

FOR    HEAVY    CUTS    AT    HIGH    SPEEDS. 


NOTE.-JAMES  FAIRLEY  <5  SONS' 
WORKS    (Bramall     Lane,     Sheffield. 


OUGHEST  Steel  yet  made  v  WORKS  (Bramall  Lane,  Sheffield,  ^»r( 
jgh  the  cheapest  in  the  ^L  and  Mill  Street  Forge  and  Rolling  Cm 
it).       Small     samples     free     to  Mills,       Birmingham)      are  merely         jJ2< 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST    Steel   yet    made 
(althouf 
Market), 

approved  buyers.  Branch   Departments,  and 

All  Communications  should   be  addressed   to   the  Head  Offices:— 

OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM. 


John  Purden  &  Sons. 


On 

Admiralty 

List. 


LAMBHILL    FORGE, 

By   MARYHILL, 

GLASGOW. 


Makers  of  Marine  and  other  Forgings, 
rough  turned  or  finished.  Tail-End 
Shafts,  Built  Rudders  and  Crank  Shafts 
finished   complete. 


Telegrams:  "  FORGINGS.    GLASGOW." 
National  Telephone:  No.  34  MARYHILL. 
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